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PROGRESSIVE RESISTANCE EXERCISES IN CUP ARTHRO- 
PLASTIES OF THE HIP * 


THOMAS L. DE LORME, M.D. 
Baruch Fellow in Physical Medicine, Harvard Medical School and Massachusetts General Hospital 


and 


ARTHUR L. WATKINS, M.D. 
Associate in Medicine, Harvard Medical School; 
Chief of Physical Medicine, Massachusetts General Hospital. 


BOSTON 


Many problems are encountered in the postoperative treatment of pa- 
tients with vitallium cup arthroplasty of the hip. Their solution depends in 
great measure on the close cooperation of the surgeon and the physiatrist. 
Sufficiently different sets of mechanical and functional problems are encoun- 
tered to necessitate considerable variations from the routine outlined for the 
average case. Along with the surgeon, the physiatrist must plan an effective 
and flexible exercise program to obtain maximum painless function. 

The rehabilitation of the cup arthroplasty patient may be divided into 
three phases: (1) the first four postoperative weeks; (2) the ambulatory 
hospital period, which starts when the patient first becomes ambulatory and 
extends until he is discharged (for most patients this is the eighth week) ; 
(3) the convalescent or final phase, which starts at the end of the eighth 
week and continues until maximum function has been obtained. 


Immediate Postoperative Phase 


Immediately after operation the operated extremity is placed in balanced 
suspension traction with 5 pounds of weight. The leg is placed in maximum 
abduction and internal rotation. Usually on the third or fourth day, while ; 
still in traction, muscle-setting exercises are begun. The following muscles 
participate: (1) knee extensors; (2) hip rotators; (3) hip abductors, and 
(4) hip extensors. The patient is also instructed in ankle and toe exercises. 
These exercises are performed once or twice each waking hour. Between 
the third and fifth week traction is usually removed and additional exercises 


are added. 


Ambulatory Hospital Phase 


After the first month, the patient’s activities are considerably increased. 
Active nonresistive hip exercises are continued, and, in addition, a stationary 
bicvele is used for ten minutes twice daily and sometimes roller skating ex- 
ercises in bed for abduction. Ambulation is initiated in a walker and grad- 
uated to crutches with minimal weight bearing, and later stair climbing. 
Occasionally during this period the patient may, because of joint pain or 
adductor muscle spasm, have difficulty in performing the hip exercises pre- 
scribed. This difficulty is frequently overcome by having him perform the 
exercises initially in the Hubbard tank. These underwater exercises are 
done three to five times weekly and usually may be stopped in two to three 
weeks. The average patient is discharged from the hospital eight weeks post- 


operatively, to carry on the same routine at home. 


* Aided by a grant from the Pope Foundation, Inc. 
* Read at the Twenty-Sixth Annual Session of the American Congress of Physical Medicine, Wash- 


ton, D. C., Sept. 9, 1948. 
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Convalescent Phase 


The patient now encounters more complex functional problems. He is 
allowed to bear more and more weight, refines his gait, graduating from 
crutches to cane and later to no appliances at all, and if necessary, redevelops 
inadequate musculature and attempts to increase joint motion. His crutch 
gait is checked at regular intervals and between the sixth and ninth month 
a patient with unilateral arthroplasty is permitted to bear full weight and 
to start the use of the cane in the opposite hand. A patient with bilateral 
operations remains on crutches for approximately one year and is then brought 
to full weight bearing rapidly. One or even two canes may be used during 


Pulley arrangement used for exercising hip rotators 
moving the pulley to the other table leg, the rotators of the 
opposite hip may be exercised 


fhis transition period. If at the end of the third month the hip muscles have 
not recovered adequate strength, progressive resistance exercises are started. 


Jumping exercises (in place, side to side, and front to back) may also be 
employed for increasing coordination and strength. Eventually when the 
patient is allowed to discard all appliances and bear full weight, intensive 
gait training is started and continued until he obtains the best possible gait 


for the existing hip mechanics. 
Technic of Progressive Resistance Exercises 
It is the main purpose of this paper to discuss the technic employed for 
redeveloping muscle power in these patients as well as to summarize briefly 
the response of 21 of these patients to progressive resistance exercises. The 
patients selected for resistance exercises were those whose symptoms were 
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thought to be due to inadequate muscular support about the hip. Resistance 
exercises are most commonly employed at the end of the third month; how- 
ever, for some patients they have been started as late as ten years after 
operation. The present tendency is to employ the exercise equipment as 
early as the end of the fifth week, as it allows active exercise with minimal 
resistance by counterbalancing. The aim at this time is chiefly to maintain 
motion and encourage formation of new joint cartilage rather than to 
strengthen musculature. 

Hip Rotation. — The arrangement shown in figure 1 is for external rotation 
of the hips. The sitting position allows exercise in the presence of a flexion 
contracture. A similar arrangement is used for exercising the internal rota- 
tors with the pull in the opposite direction. 

Hip -tbduction. — Hip abduction may be performed in several positions, 
the best one for the individual patient being selected. If the patient does 
not substitute too greatly with the lateral abdominal muscles, the arrange- 
ment shown in figures 2 and 3 may be employed. This also accomplishes 
stretching of the adductors if they are contracted and for counterbalancing 
extremely weak hip abductors or for resisting the adductors. If there have 


Fig. 2 (left). Load assisting hip abduction. 
Fig. 3 (right) Load resisting hip abduction. 


been bilatergdyagthroplasties, the two hips may be exercised simultaneously, 
as shown in figtige 4. In case of a unilateral arthroplasty the hip may algo be 
exercised in the same fashion, as shown in figure 5, the leg not exercising 
being swung over the table edge and strapped to fix the pelvis. If there is 
an extremely weak abductor or limited hip abduction, the muscles may be 
exercised from a position of maximum length, as shown in figure 6. In this 
instance gravity assists the muscle contraction. 

Hip Flexion. —- Hip flexor exercises are numerous, and usually a satisfac- 
tory arrangement to meet the individual problem is readily obtained. Figure 
7 illustrates hip flexion by counterbalanced straight leg raising, while in fig- 
ure 8 the load resists flexion. To prohibit participation of the rectus femoris 
and reduce pelvic flexion, hip flexion may be given while the patient is prone, 
lying with knee flexed (fig. 9). As gravity assists, weak as well as strong 
muscles may be exercised in this position. This also permits the muscle 
to be worked from a position of maximum length. With limited hip ex- 
tension the pelvis is elevated, as in figure 10. 
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Hip Extension Hip extension exercises directed toward development of 
the gluteus maximus are usually more difficult to perform. The position 
shown in figure 7 is useful but does not call for strenuous gluteus maximus 
action. Figure 11, however, illustrates an exercise which calls for maximum 
exertion of the gluteus maximus. The performance of this exercise is de- 
pendent, however, on good erector spinae power and the patient’s ability 
to learn to exercise the weak gluteus maximus with the normal one. If 
there have been bilateral arthroplasties with resultant equal hip extension 
range, this arrangement is excellent. If there is concurrent quadriceps fe 


Fig. 4 (left) Method of exercising abductors of the two hips simultaneously. 


5 (right) Unilateral hip abductor exercis The opposite lez may be strapped over the edge of the 


table (as shown) or simply to the table top if there is limited abduction 


moris weakness, the exercise shown in figure 12 may be employed, giving 
combined resistance to hip and knee extension 

Patients who are obese have poor abdominal as well as poor hip flexor 
strength and are given the combined abdominal and hip flexor exercise as 
in figure 13. ’ 


Exercise Routine Not all the exercises shown are employed in each case. 


Individual analysis reveals the joint ranges and muscle powers that should 
be increased. The optimum exercise positions are then determined. Most 
patients exercise once daily and four days weekly. Each exercise ts per 
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formed for 30 repetitions. These are divided into three sets of exercise with 
10 repetitions per set. 


Load-resisting exercises are needed for muscles of sufficient strength 
initially to lift the extremity against gravity. The resistance for the first set 
of 10 repetitions is approximately 50 per cent of the 10 repetition maximum ; 
for the second set, approximately 75 per cent of the 10 repetition maximum, 
and for the last set, the 10 repetition maximum. 


Weaker muscles are exercised in two ways: (1) with gravity-assisting 
and (2) with load-assisting exercises. If gravity-assisting exercises are em- 
ployed, the poundages (resistances) per set are determined as previously 
outlined for load-resisting exercises. However, if load-assisting exercises 
are used, then the exercise load is based on the 10 repetition minimum (least 
amount of help needed to perform 10 repetitions). In this case the approxi- 
mate poundages employed for each set of exercises are: first set, 2 times the 
repetition minimum; second set, 1!2 times the repetition minimum; third 
set, 10 repetition minimum. 


Gravity-assisting hip abduetion, 


Each week the new 10 repetition maximum or minimum is obtained, 
and from these the resistances to be used for the ensuing week are deter- 
mined. It is best to start exercise under supervision of a therapist, and it 
should usually be continued for a minimum of eight weeks. Frequently 
it is beneficial to continue six montis to a year. 


Results 


Twenty-one patients representing 29 cup arthroplasties (8 bilateral) 
were given progressive resistance exercises. This type of exercise was rec- 
ommended as it was felt that the limp or pain for which the patients were 
referred for treatment was most probably due to muscular weakness. The 
interval between operation and the exercise program varied from two months 
to ten years. Four observations of response to exercise were made. They 
were of (1) pain, (2) gait, (3) hip flexor strength and (4) abductor strength. 

Twelve of the 29 hips were painful initially. Eight of these had marked 
reduction or complete alleviation of pain on exercise. The remaining 4 
showed no improvement. 
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Only 1 of the 21 patients walked without a significant limp. The re- 
mainder manifested varying degrees of a combination gluteus medius and 
short leg limp. Eleven showed an improvement in gait due to improvement 
of gluteus medius power. Nine showed no improvement. 


Because of the common complaint of pain, lack of accurate measuring 
devices and unreliability of single effort muscle tests for measuring true 
potential muscle power, the hip flexor and abductor power was evaluated 
simply on the basis of whether or not these muscles could lift the lower 


extremity (knee extended) against gravity. 


(top left) Load-assisting straight leg raising This arrangement may also be used for load- 
resisting hip extension. 


Fig. 8 (top right) Load-resisting straight leg raising. 


Fig. 9 (bottom left) Hip flexer exercise in which rectus femoris action is prevented and influence of 
ibdominal muscles reduces 


Fig. 10 (bottom right) Same exerctse, except that elevation is placed under the pelvis to allow for 
1 
flexion contracture 


[wenty-five of the 29 hips could not abduct against gravity initially. 
Eighteen of these regained this function. Nineteen of the 29 could not per- 
form straight leg raising against gravity initially. Fifteen of these gained 
this function; 4 did not. The chief reasons for most patients’ inability to 
increase muscle strength were: (1) persistent pain, (2) difficulty in break- 
ing long-standing habit patterns, (3) poor individual cooperation and (4) 
inadequate period of exercise. Of these, pain and inability to break faulty 
habit patterns were probably most responsible. The latter difficulty em- 
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phasizes the desirability of supervision at an early postoperative date to teach 


optimum use of hip mechanics. 

Muscular development should be continued until maximum subjective 
and objective improvement has been obtained. If, however, pain is relieved 
or the gait improved before maximum power has been developed, the exer- 
cises should be continued to obtain maximum strength. 

Although the exercises were not designed for strenuous contractions 
through the extreme limits of joint motion, there were frequent reports of 
new activities made possible because of an increased range of motion, usually 
hip flexion. For example, three patients regained ability to tie their shoes 
and cut their toenails; another could step on and off busses again, while 
still another could lift the foot from the brake to the accelerator. All these 
gains, of course, were due to an increase in hip flexion. 


Fig. 11 (left). — Hip extensor exercise (see text for explanation). 
Fig. 12 (right). Combined knee and hip extension exercise. From the position shown here the hips and 
knees are extended against resistance. 
Fig. 13 (bettom). Abdominal and hip flexor exercise 


Summary 


The rehabilitation of the cup arthroplasty patient is divided into three 
phases: (1) the immediate postoperative, which includes the first four weeks ; 
(2) the ambulatory hospital period, which starts when the patient first be 
comes ambulatory and extends until he is discharged (for most patients this 
is the eighth week); (3) the convalescent or final phase, which starts at the 
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end of the eighth week and continues until maximum function has been 
The important physical therapy measures employed in each phase 


June, 1949 


Several methods for exercising each hip muscle have been presented. 
With proper individual case analysis and therapeutic exercise equipment, 
optimum exercise routines for restoring joint motion and muscle power are 


possible even in the most complicated mechanical situations. 


Progressive resistance exercises are useful in restoring hip muscle 


strength in these patients; they 


are usually started at the end of the third 


month but may start earlier with minimal resistance and counterbalancing. 


Progressive resistance exercises are advocated four days weekly, once 


daily. 
into three sets of 10 repetitions each. 


Each exercise is carried through 30 repetitions, which are broken up 
Ten Repetition Maximums and Mini- 


mums are determined weekly for measurement of progress. 
Except where hindered by pain, lack of cooperation or firmly rooted 
habit patterns, muscle strength substantially improved in one to three months 


of exercise 
functional improvement 


Dr. Carl L. Levenson (Chester, Pa.): I 
was one of those fortunate enough by cir- 
umstances to watch the development of 
the DeLorme exercise program from its 
neeption at Gardner General Hospital and 
subsequently to see its adaptation to va- 
disabilities in institutions throughout 
remember the enthusiasm 
years ago at Gardner General 
when DeLorme first showed us 
the application of his heavy weight-lifting 
ener knee disabilities | remember 
the flow of ideas which the original dem- 
nstrations stimulated. Subsequently I saw 


riou 
the country. I 
ibout five 
Hospital, 


Ises to 


how some of these ideas became practical 
realities, how they were applied in chest 
injuries at Fitzsimmons General Hospital 
ind how they were applied to fractured 
backs. Here is another extension of the 
ideas to the rehabilitation of those who 
ive been subjected to cup arthroplasties 
in Boston 

Phe authors of this paper are to be con 
yratulated for their thoroughness and_ the 
ritical analysis of their clinical material 
before prescription of the exercises and the 
nalvsis f their results 

We all know how disabling are the me 
hanical defects of those who require cup 
uthroplasts \t the very beginning, in 
heir introduction, the authors made a very 

| tat simple statement; that much of 
their results depended upon the coopera 
on between the orthopedic surgeon and 
the phy-siatrist. should like to emphasize 

at 

I wonder whether some of the results, 

irticularly where there have been persis- 
tently bad locomotion habit patterns as 
the result of prolonged mechanical hip dii 
ficulty, might not have been better had 
the physiatrist been given opportunity of 


Discussion 


The increased strength resulted in both objective and subjective 


seeing the patient preoperatively and start- 
ing earlier treatment to overcome bad lo 
comotion habit patterns before surgery. 

I saw such a program in thoracoplasties 
and vas deeply impressed by the effective- 
the exercise program when the 
pationt was trained before surgery. After 
all, locomotion involves almost every mus- 
cle of the body. Posture and locomotion 
are not merely the action of certain groups 
of muscles in the involved extremity, but 
the associated movements of other 
limbs and muscle groups are also impor- 
these associated 


ress of 


tant Nithough move- 
ments and the coordination of numerous 
muscle groups in walking are automatic 


later in life, they require some two years 
of training in childhood to be established 
When we have years of poor habit pat- 
terns behind us, it takes a long time to 
vercome these patterns. 

It seems to me that early preoperative 
training, particularly for posture and for 
the associated movements in’ walking, 
might add something to this program. 

\vain, I think the authors are to be 
commended for this adaptation of DeLor- 
me's exercise program to cup arthroplas- 
tics 

Dr. Watkins (closing): I should 
like to thank Dr. Levenson for pointing 
out that important factor of starting early 
preoperative and postoperative therapeutic 
exercise and training in proper walking. 

The patients in whom we did not get good 
results were those who had had no_ such 
training for periods of four to five years, 
and even though we could increase mus- 
cle power, we found it very difficult to 
overcome bad habits of gait. 


Mas 
| 
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POTASSIUM IN DENERVATED, TREATED AND 
NONTREATED MUSCLE * 


ERNST FISCHER, M.D. 


RICHMOND, VA. 


In all modern theories of the fundamental mechanism by which excita 
tion releases energy, which is transformed during muscular contraction into 
useful mechanical work, some important key position is held by the potassium 
ions.’ Although quite different roles are assigned to potassium in these var- 
rious theories, they all have in common the principle that any substantial 
change in potassium concentration inside the muscle fibers affects their con- 
tractile power. Besides this direct involvement in the contractile mechanism, 
potassium appears to serve the useful purpose of keeping myosin, the main 
protein of the muscle, in its proper colloidal state, so that folding of the 
myosin chain molecules can occur, which then causes the shortening of the 
muscle? 

In previous investigations,’ it was demonstrated that during denervation 
atrophy “extractable myosin” diminishes considerably and that this myosin 
loss can be retarded, but not prevented completely, by daily appropriate elec- 
trical treatment. The experiments reported in this paper were performed as 
an attempt to correlate, if possible, the changes in myosin with changes in 
potassium. All experiments were carried out on the gastrocnemius muscles 
of rabbits. Potassium, and in the more recent experiments also sodium, was 
determined after dry-ashing of the samples by a flame photometer with lith- 
ium as an internal standard.t All elecrolyte concentrations were expressed 
as milliequivalent per 100 Gm. wet weight. 

To correlate the observed loss in potassium with the time elapsed since 
denervation or with the weight loss was rather difficult, since the potassium 
concentration, even for normal muscles, varied very much from one animal 
to another. This large variability of the potassium concentration, the prob- 
able causes of which will be discussed later, is apparently responsible for 
some of the contradictory statements concerning the changes in potassium 
concentration brought about by denervation.” The large number of our data 
permits statistical evaluation, which reveals that the changes, as shown by 
the graphic representation in chart 1, are significant. After an initial tran- 
sient) potassium gain, which had already been observed by Fenn,” 
potassium is lost at a considerable rate with progressing denervation atrophy. 

The potassium loss found for the rabbit muscles is much larger than 
that reported by Hines and Knowlton” for rat gastrocnemius muscles. In 
their experiments, the decrease in potassium per gram of muscle weight 


* From the Basic Research Division, Baruch Center of Physical Medicine, Medical College of Virginia 
This work was done under contract between the Office of Naval Research and the Medical College of Vir 


ginia. The investigations were performed in collaboration with Dr. George H. L. Dillard and Miss N. J. 
Copenhaver. 

* Read at the Twenty-Sixth Annual Session of the American Congress of Physical Medicine, Wash- 
ington, C., Sept. 10, 1948 

1. Ernst, E.: Klin. Wehnsechr. B:1641, 1936. Reginster, A Arch. internat. de physiol. 47:71, 
1938. Ernst, E., and Mérocz, E.: Enzymologia 9:127, 1940. Verzar, F Theorie der Muskelkrontrak 
tion, Basel, Benno Schwabe, 1945 Erdés, T.: Hung. acta physiol et biol, 1:52, 1946, Szent-Gydérgyi, A. 
Chemistry of Muscular Contraction, New York, Acad. Press, 1947 

2. Fenn, W. ©.: Contractility, in) Hoeber, R Physical Chemistry of Cells and Tissues, Phila 
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3 (a) Fischer, E Am. J. Physiol. 145:571 and 58%, 1946; (6) Arch. Phys. Med. 29:291, 1948 
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5. (a) Leulier, A.; Bernard, A., and Richard, A.: Compt. rend. Soc. de biol, 110:848, 1932 (b) 
Hines, H. M., and Knowlton, G. C.: Am. J. Physiol. 104:379, 1935 and 120:719, 1937. (c) Fent . 2 
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could be explained as only an apparent decrease in potassium concentration 
caused by the relative increase of the “connective tissue space,” which is prac- 
tically free of potassium.® The calculated potassium content of the “true 
muscle space” remained constant. Hines and Knowlton assumed for their 
calculations the generally accepted value of 15 per cent for the “connective 


40 
6 16 26 


DAYS 


Chart | Weight and potassium changes in denervated muscles expressed in per cent of cor- 
responding values of the normal control muscies. Small dots, individual potassium values; large 
dots and crosses, mean potassium values and mean weights for muscles grouped according to 


duration of denervation 


tissue space” of normal muscle.” Chart 2 demonstrates that for our data a 
constancy of the potassium concentration for the muscle space proper can 
be calculated only if an initial connective tissue space of 28.5 per cent is 
assumed, which is much too high a value. [ven then, the calculated values 
correspond more or less closely with the observed potassium content only for 
the period from the sixth to the sixteenth day. Of the various muscle con- 
stituents which we have investigated during the last years,’ only myogen 
(zymohexase) follows a course during denervation atrophy which would 
indicate maintenance of a constant concentration for the muscle space during 
an imitial period of eleven days. From our potassium data, it is obvious 
that the potassium loss, which becomes distinct from the fifth to the sixth 
day after denervation, is a progressive loss from the muscle space proper. 
In this later stage of atrophy, the ratio between potassium concentration 
and relative weight of the muscles remains more or less constant. Similarly, 
in this stage of atrophy, the ratio between potassium concentration and ex- 
tractable myosin alters little. 

However, these ratios are constant only if calculated from mean values. 
Even for normal muscles, the individual determinations, for both myosin and 
potassium, vary very much from one animal to another. Since often a high 
potassium concentration is found when only little myosin can be extracted, 
and viee versa, the mean ratio between potassium concentration and myosin 


6 Fenn, W. © Physiol. Rev. 16:450, 1936 
Knowlton, G. C., and Hines, H. M Proc. Soe. Exper, Biol. & Med. 35:394, 1936, 
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+22 per cent. 


for normal muscle, calculated in arbitrary units, 
The mean potassium concentration for normal muscle is 9.06 
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MUSCLE 


has a standard deviation of 


377 


*0.21 mEq. per 100 Gm. of muscle and had a standard deviation of *1.03, 


which corresponds to only about +12 per cent. 


% 


__ CONST CONCENTR MUSCLE SPACE 


MYOSIN (ATP) “= 


6 16 26 
DAYS 


Chart 2. —- Comparison of changes in weight, potassium, myogen (zymo- 
hexase) and myosin (adenosine triphosphatase) during denervation atrophy. 
Theoretical curve for apparent change of a muscle con%tituent due only to 
the relative increase of the connective tissue (initially 15 per cent) but 
without any concentration change in the true muscle space. Crosses, 
theoretical values of potassium under the assumption that potassium re- 
mains constant in the muscle space and that the initial connective tissue 


space is 28.5 per cent. 
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Chart 3 Weight, potassium and solium values for normal and experi 
mental muscles denervated for nineteen days. Last vertical bar for each 
experiment represents theoretical electrolyte distribution, under the assump 
tion that all changes are due only to the relative increase in connective 

tissue (initially 15 per cent 


The large variability of the potassium content of normal muscle is prob- 


ably due to the well known influence of age,’ of the endocrine balance’ 


and 


of the diet’ on muscle potassium. Fenn"! emphasized that shifts in the gly- 


cogen storage of the muscle affects its potassium content. 


all the 


various factors changing the glycogen content of the muscle™ 


also alter indirectly the potassium content. 


8. Leulier, A., and Bertard, A.: Bull. Soc. chim. bi 16216635, 1939. 
9 Hoagland, H., ana Stone, 1.: Am. J. Phy-iol 191s 
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Probably, the same factors which influence the initial potassium con- 
centration also condition the rate of potassium loss during denervation at- 
rophy. Muscles with comparable atrophy (chart 3) might show a potassium 
loss of nearly 50 per cent or a loss so small that it can be explained completely 
by the relative increase of the connective tissue. Although statistically the 
potassium loss increases with the duration of denervation, the rate of the 
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Chart 4 Weight, potassium and sodium values for normal and experi 
mental muscles, three, twenty-two and twenty-six days, respectively, after 
lenervation Last vertical bar for each experiment represents the theoreti 
cal electrolyte distribution under the assumption that all changes are due 
only to the relative increase in connective tissue (initially 15 per cent). 
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Chart 5 Weight, potassium and sodium values fer normal and experimental 
muscles twelve and fourteen days after tenotomy In the last experiment values 
determined on one muscle twelve days after denervation and on another 


tenotomy The upper part of the weight bars for the last 
the probable orginal weight of the muscles before operation 


bar for each experiment represents the theoretical electrolyte dis 
tribution under the assumption that all changes are due only to the relative in 
rease in connective tissue (initially 15 per cent.) 


potassium loss increases with the duration of denervation, the rate of the 
potassium loss for an individual muscle depends apparently, to a large ex- 
tent, upon its initial potassium concentration. As a rule, relatively small 
losses are observed if the initial potassium value was already rather low. 
Similar variability and dependence of the extent of changes in the potassium 
concentration upon initial potassium values have been observed recently by 
others, in studies of the effect of altered plasma potassium on muscle potas- 
sium." 
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While the potassium decreases during denervation atrophy, the sodium 
content increases more or less in correspondence (charts 3 and 4). This in- 
crease in sodium content is nearly always larger than can be explained by 
the relative increase in connective tissue space. Apparently, during dener- 
vation atrophy, sodium replaces potassium in the muscle space, at least to 
a certain extent. Similarly, more or less partial replacement of potassium 
by sodium has been demonstrated after feeding of diets low or high in potas- 
sium,'” during muscular activity’’ and during soaking of isolated muscles 
in electrolyte solutions." 

The large loss of potassium and its partial replacement by sodium are 
typical for denervation atrophy. In atrophy due to tenotomy, the potassium 
loss also varies-a good deal but Jess than in denervation atrophy. The mean 
loss is rather small, since often small increases in potassium also occur. In 
tenotomy atrophy, only occasionally was an observed potassium loss larger 
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Weight, potassium and sodium values for normal and experi 
mental muscles immobilized by cast fifteen days. In the second and third 
experiments values were determined on one immobilized for fourteen days 
and on the other fourteen days after denervation. The upper parts of the 
weight bars for the last two experiments indicate the probable weight of 
the muscles before operation. The last vertical bar for each experiment 
represents the theoretical electrolyte distribution under the assumption that 
all changes are due only to the relative increase in connective tissue 
(initially 15 per cent). 


Chart 6, 


than the change which could be explained by the relative increase in con- 
nective tissue space (chart 5). The sodium increase, if present at all, was 
always smaller than theoretically expected. 

In true disuse atrophy brought about by application of a cast, there was 
even less tendency for a potassium loss than in tenotomy atrophy (chart 6). 
The difference between potassium changes during denervation atrophy and 
during other types of atrophy are best demonstrated by experiments in which, 
for the same animal, potassium and sodium were determined for a dener- 
vated and an immobilized or tenotomied gastrocnemius (chart 5 and 6). In 
true disuse atrophy, the changes in potassium and sodium were often dis- 
tinctively smaller than those theoretically calculated from the increase in 
connective tissue. This probably indicates that the figure of 15 per cent 
initial connective tissue space is somewhat too high. 

The increase in potassium observed during the first days of denervation 
atrophy and during even later stages of tenotomy and disuse atrophy may 
possibly be attributed to complete rest of the muscles, while the control 


13. Fenn, W. O., and Cobb, D. M.: Am. J. Physiol. 115:545, 1936. Footnote 5d. 
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muscles may lose potassium by the excess activity forced upon them, That 
increased activity temporarily diminishes the potassium content of normal 
muscle is well established.” 

Since the loss of potassium during denervation atrophy varies so much 
from animal to animal, one might expect that a similar large variation would 
be observed when comparing treated with nontreated denervated muscles. 
llowever, the experimental data for this series showed a relatively uniform 
increase of potassium content due to treatment. As mentioned before, the 
large variation in per cent loss of potassium during denervation is due to 
the fact that muscles with an initial low potassium content will lose only 
little or even no potassium when calculated for “true muscle space.” In 
consequence, muscles denervated for the same time period have a more uni- 
form potassium content than their normal control muscles. This relatively 
uniform potassium level of denervated muscles may be responsible for the 
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Chart 7 Two upper curves, changes in weight and potassium by treat 
ment expressed in per cent of the nontreated denervated control muscle 
Iwo middle curves, changes in weight and potassium by treatment ex 
pressed in per cent of the probable weight and potassium content before 
denervation [wo lower curves, curves from chart 1 used to calculate 
probable weight and potassium content. 


relatively uniform increase of potassium by the treatment procedures. Chart 
7 represents mean values for the weight and potassium concentration of the 
treated muscles expressed in per cent of the values for the nontreated con- 
trols. The percent increase is somewhat higher for the weight than for potas- 
sium. However, these per cent increases are no measure of the efficacy of 
the treatment, since during denervation atrophy, as shown in chart 1, the 
weight decreases at a higher rate than does the potassium concentration. 
From the curves shown in chart 1, the probable values of the muscle weight 
and potassium concentration before denervation can be calculated. The two 
middle curves in chart 7 compare the values for the treated muscles with 
their probable values before denervation. On the average, the weight was 
returned to or maintained at about 93 per cent of the predenervation weight, 
while potassium was increased to about 106 per cent of the original concen- 
tration. The higher effect of the treatment upon the potassium content is 
probably related to the observation of Fomin'® and of Bruman and Jenny” 
that even in normal muscles training by electrical stimulation increases potas- 
sium content more efficiently than weight. 

When judging the efficiency of our treatments,’ one has to keep in mind 
that because of the large number of animals which had to be stimulated 


15. (a) Fomin, S. W tiochem. Ztschr, 217:423, 1930 (b) Footnote 13 
16. Bruman, F., and Jenny, F Arbeitsphysiol. 9:147, 1935, 
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three times daily, we did not attempt perfect adjustment of the duration of 
the single stimuli and of the repetition frequency needed for optimal tetanus 
according to the actual excitability of the muscles. That such an adjustment 
is necessary for optimal retardation of the weight loss is well established.” 

As can be seen from chart 8, not only is the electrical treatment very 
effective in preventing potassium loss or even increasing potassium concen- 
tration but it also diminishes, or prevents completely, the increase in sodium 
content. In consequence, the electrolyte composition of the treated dener- 
vated muscles is rather similar to that of normal muscles. 


Conclusions 
The observed loss in potassium and gain in sodium of the true muscle 
space during denervation atrophy, and the more or less complete absence 
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Chart 8. Weight, potassium and sodium values tor nontreated and 
treated muscles, nineteen and twenty-two days after denervation. The 
upper part of the weight bars indicates the probable weight before dener- 
vation. The last vertical bar for each experiment represents the theoretical 
electrolyte distribution under the assumption that all changes are due only 
to the relative decrease in connective tissue. The single bar represents 
the mean electrolyte distribution as found for normal muscle. 


of such changes in atrophy following tenotomy or cast, are further proof that 
denervation atrophy is not only a disuse atrophy, although the rate of weight 
loss for true disuse atrophy is practically as high as for the first weeks of 
denervation atrophy.'* The observed electrolyte changes are qualitatively 
the same as those observed by Fenn and Goettsch” in nutritional muscular 
dystrophy of the rabbit. If one accepts their values for true muscle space 
as calculated from their chlorine determinations, then the changes observed 
during denervation atrophy and nutritional dystrophy are even quantita- 
tively the same. 

The experiments comparing denervated with normal muscles, as well 
as those comparing treated denervated with nontreated denervated muscles, 
reveal that the potassium content of the muscle fiber is governed by many 
factors. During denervation atrophy, the potassium content does not drop 
under a certain minimum, and the level of this minimum seems to be de- 
pendent on the amount of extractable myosin still present. In this way, a 
constant minimal ratio of potassium to extractable myosin is maintained. 
Treatment of the denervated muscle increases the ratio far above this mini- 


17. Fischer, E.: Am. J. Physiol. 127:605, 1939. Grodins, F. S.; Osborne, S. L.; Johnson, F. R., 
C.: Am. J. Physiol. 142:216, 1944. 
. ccles, J. C.; M. J. Australia 1:573, 1941. Solandt, D. Y., and Magladery, J. W.: J. Neuro 
physiol. 5:373, 1942. Solandt, D. Y.; Partridge, R. C., and Hunter, J.: ibid. 6:17, 1943. Fischer.3b 
1¥. Fenn, W. O., and Goettsch, M.: J. Biol. Chem. 120:41, 1937. 
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this effect might be due to increased glycogen storage 
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and other 


Summary 


During denervation atrophy, 


sium content of the true muscle space diminishes progressively. In 


later stage of denervation atrophy, 


and extractable myosin is maintained 


the lost potassium 


after a short transient increase, the potas- 


this 


fairly constant ratio between potassium 


Sodium replaces, at least partially, 


These electrolyte changes are typical for denervation 


atrophy, since such changes are nearly completely absent in atrophy follow- 


ing tenotomy or immobilization 


cast. 


Appropriate daily electrical treatment of denervated muscles prevents 
the potassium loss or even increases the potassium concentration above nor- 


mal values 


level 


In consequence, the sodium concentration also remains at normal 


Discussion 


Dr. William L. Howell (Washington, 
D.C.) There have been so many 
opments in this held of 


devel 
muscle research 
at it is rather dit 
in internal med- 


them 


in the past few vears tl 
ficult for one 
icing te 


specializing 


keep up with all even 
when one is perhaps a littke more than usu 
ally interested in) physiology 


rapid advances 
look at Dr 


l get some idea of the 
in this field, one has but to 
Fischer's bibliography In 1944 he de 
scribed the altered physiochemical prop 
denervated 


of protem extract trom 
as compared with that from normal 
Shortly after this, further work 
furnish a probable explanation: that 
there are two proteins in active muscle 


myogen and myosin, and in the denervated 
muscle there is a disproportionate loss of 

In his measurements showing sodium 
potassium exchange, Dr. Fischer has giv 
en valuab’e additional evidence, IT think, 
to show that sodium on occasion may re 
place potassium It has been shown, I 


believe, in animals on potassium-deficient 
diets and also in muscles of animals dur 
ing active muscle contraction that sodium 


replace potassium 


The reversibility of this ion exchange 
has been questioned by some, and in view 
of this, it occurred to me that possibly 
further study, using the technic used by 
Dr. Fischer and studying the potassium 
content of muscles at varving intervals 
(that is, when treatment has been started) 
following denervation, might throw some 
light on the reversibility of this ion ex 
change 

Dr. Fischer has allowed for a relative 
in fibrous tissue, which, even if it 
were larve in the beginning, could not ai 
fect his results, his conclusions. I won 
dered about the possibility of an absolute 
increase in fibrous tissue in view of the 
fact that Altschul described metaplasia ot 
muscle fibers in connective tissues and the 
development of fibroblasts in subsarcolem 
nal nucle: in denervated 
showed rather marked fatty infiltration in 


Increase 


Palladin, A. V 


Science 102:576, 1945 


muscle He also 


some of these muscles. He pointed out 
that these changes varied a creat deal from 


muscle to muscle and from species to spe 


cies. While his studies were done some 
forty days following denervation, the mi- 
croscopic changes which he showed in his 
paper were considerable. Therefore, | 
wonder whether it would not be well to 
know whether or not and when and to 
what degree these changes take place in 


the gastrocnemius of the rabbit, the mus 
le that | beheve Dr. Fischer used 

| wonder whether the normal muscles 
on one side were used as controls for the 
denervated muscles on the other in de- 
termining the rate of potassium loss in 
denervated muscles 

think that Dr. Fischer's pay 
uuportant in that it seems that the potas 
sium content of the muscle is not wholly 
dependent on the myosin content. This is 
against the idea that potassium binding by 
protein ts responsible for its selective up 


eT is als: 


take 

Finally, the fact that Dr. Fischer was 
able to show improved potassium reten 
tion in these muscles under treatment 


would seem to indicate that the potassium 
metabolism is bound up with active meta 
bolic processes which are incident to mus- 
cle contraction 

Dr. Fischer (closing ) 
to judge from histologic slides of dener 
vated muscles whether there is a_ true 
proliferation of connective tissue or only 
a relative increase. In another series of 
experiments, in which I determined the 
total collagen content of a muscle during 
denervation, there was no evidence of an 
absolute increase in collagen The data 
indicated even a small loss, but the latter 
was inside the experimental error, Since 
the collagen content is a fair index of the 
connective tissue space, I conclude that no 
proliferation of connective tissues occurs 
during denervation. What we see in the 
histologic picture is only a_ relative in- 
crease I might mention that in normal 
rabbits there is in every respect only very 
little difference between the left and the 
right gastrocnemius. 


It is very difficult 


INSTRUMENTATION IN RELATION TO 
ELECTROMYOGRAPHY * 


I. Factors Influencmg Recording and Interpretation of Electromyograms 
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and 


FREDERICK W. HUDSON 


ROCHESTER, N. Y. 


During the past few vears there has been a revival of clinical emphasis 
on problems provoked by neuromuscular disabilities. In relation to these 
efforts, electromyograms have been frequently used to improve understand- 
ing of the dysfunction of muscles due to lesions of the motor pathways of 
the nervous system. As a part of this trend, it is noted that variations in 
instrumentation, recording technics and methods of analysis are associated 
with prevailing differences of opinion regarding the clinical value of electro- 
myograms. The purpose of this paper is (1) to discuss the significance of 
these variables, (2) to present methods which modify or eliminate them and 
(3) to emphasize the indication for a definition and/or recorded evidence of 
the pertinent factors which influence the characteristics of electromyograms 
as related to clinical problems. 

Simplicity and economy of operation have prompted the relatively wide 
use of the encephalograph for electromyography. Instruments manufactured 
by Offner Electronics, Inc., and Albert M. Grass are among those most fre- 
quently used for this purpose. This discussion and the records presented 
herewith are limited to the Offner equipment, although we believe that the 
general principles apply directly to other similar types of recording instru- 
ments. 


It is generally recognized that three basic components comprise any 
equipment suitable for the recording of electromyograms. These are (1) 
an electrode which will effectively transmit the electrical impulse from the 
musele; (2) an amplifier to provide sufficient power to activate (3) some 
form of mechanism for recording the impulse from the amplifier. Each of 
these components may provoke the presence of artefacts in a record. For 


this reason, there is need for the most careful standardization of each com- 
ponent and maintenance of consistent application of uniform procedure to 
obtain comparable recordings. 


Standardization 


Electrodes. Uniformity in the characteristics and placement of skin elec- 
trodes has not been established. Those used in making the records presented 
herewith were cupped disks of Monel metal, 1 em. in diameter. Electrode 
jelly was used in all instances, and the electrodes were affixed to the skin 
by either collodion or cellulose tape. Distances between electrodes were 
governed by the muscle involved, 254 inches being average for muscle to 
muscle recording on adult subjects. These procedures have been found to 


* From the Department of Surgery, Division of Orthopaedics, the University of Rochester School of 
Medicine and Dentistry. 
* Aided by a grant from the National Foundation for Infantile Paralysis, Inc. 
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be both the simplest and the most efficient of the many different methods 
tried since 1942. 

Amplifiers sefore attempting to make records of any kind, it is essential 
that the amplifiers be in balance and calibrated to some known input voltage. 
For the benefit of those who have not previously worked closely with such 
equipment, the term “balance” may require some explanation. The amplifiers 
are designed to respond to differential impulses arising between the two 
electrodes used, but they will also respond to impulses arising outside the 
area encompassed by the electrodes. Such extraneous impulses are effec- 
tively canceled through the use of a balanced push-pull circuit. When an 
amplifier is in balance, the two sides of the push-pull circuit produce equal 
amplification of such extraneous impulses, so that they are canceled and do 
not appear in the output. It is evident that maximum protection against 
the recording of extraneous impulses is provided when the amplifiers are 
most nearly perfectly balanced. 

The attainment of satisfactory balance is primarily a matter of careful 
selection of tubes with equal characteristics for use in respective push-pull 


D.C. CALIBRATION I! = 100 pv 


Chart 1 Alternating and direct current calibration and balance check used in amplifier stand 
ardization; examples of symmetrical and asymmetrical calibration. 


halves of each amplification stage. It is generally satisfactory to make se- 
lection of tubes on the basis of the Gm rating found on most tube testers, 
since this rating provides the best index of the general condition of the tube. 
It should be stated here that it is difficult to obtain tubes of identical 
Gm rating and that a small variation between tubes in the same amplification 
stage will usually provide satisfactory results. 

For those using Offner equipment a quantitative definition of the maxi- 
mum allowable unbalance is provided by the manufacturer. If the amplitude 
of the unbalance recorded does not exceed one-half of the recorded amplitude 
of a 30 microvolt input signal, the unbalance is less than 1 per cent of the 
total record obtained. Examples are shown in chart 1, which reveals satis- 
factory A.C. balance on all channels. These records were calibrated at a 
setting of 100 microvolts equal to 1 em. 

Channels B and C in chart 1 reveal asymmetry of the direct current 
calibration with respect to the alternating current calibration. This is. ac 
companied by some variation between the direct and alternating current 
amplitudes. The asymmetry of the direct current calibration results from 
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deterioration of the neoprene blocks used in the mounting of the crystal 
in the penmotor. Deterioration is particularly likely to occur in those units 
manufactured during the period of wartime shortage, which forced the sub- 
stitution of neoprene blocks for natural rubber. 

It is essential that the frequency response of the amplifier and penmotor 
be as nearly linear as possible. A simple check is provided by calibrating 
respective channels using a 60 cycle alternating current input signal 
followed by a low frequency direct current impulse. If the frequency char- 
acteristic of the unit is flat through this range, the amplitude of the direct 


a and the alternating current calibration will be equal, as shown in channel 4 
a of chart 1. If one is larger than the other, the frequency response is not 


Lcear and may often be improved by adjustment of the damping controls 
provided. 

Comparative analysis of multiple recordings requires that the amplifica- 
tion factor of respective channels be linear and that the amplitude of respec- 
tive channels be comparable. The Offner encephalograph is said to provide 
a linear amplification control at gains of 1 through 5 inclusive with an in- 


Tasre 1. Input Voltage vs. Output Voltage (Peak to Peak) 


——Input, —— Gain Setting 
Base to Peak to 
Peak Peak 1 2 3 4 5 6 7 8 9 10 
3 6 10 13 35 52 
10 20 : me 0 x 12 20 35 61 100 150 
30 60 5 x 12 18 32 56 95 150) 170 200 
100 200 12 19 34 54 96 150 180 a pie 
300 600 33 56 92 140 180 200 


crease of 5 decibles per gain step. The theoretical deviation from this value 
is given as less than 1 decibel. 

Since the equalizer is a potentiometer, recalibration is required for 
accurate regaining of a previously used setting. For this reason all values 
in table 1 were obtained with the equalizer control out — i. e., turned to the 
extreme clockwise position. It should also be noted that the peak grid bias 
voltage of the OSN7 tube of the 110 amplifier is 22 volts and that any input 
resulting in higher grid voltages causes overdriving and consequent output 


distortion. 

The output voltage of each gain setting is defined by the manufacturer 
as OO per cent of the next higher setting. In table 1 the input and output 
voltages of the Offner 140 A amplifier are compared, Output voltages were 
taken at the grid of the 6SN7 tube in the 110 amplifier. 

Although the 140A amplifiers are shown in table 1 to be essentially 
linear with respect to gain and input changes, several factors combine to 
impair the linearity of the penmotor record. Limited penmotor response 
and distortion resulting from overdriving the 110 amplifier produce the pen- 
motor amplitudes revealed in table 2. It is evident from these comparisons 
that the 140 A amplifier is far more linear in its response than are the pen- 
motors whose linear range is extremely short. 

Table 1, table 2 and chart 2 reveal the importance of the selection of a 
gain setting consistent with the type of recording desired. It is evident from 
these data that a definite relationship exists between gain settings, input 
voltage and the overload point of the amplifier and penmotor. Obviously 
beyond this overload point any increase in the input potential is not revealed 
by increased record amplitude. 
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Chart 2 presents examples of response to varying input voltages. At 
gain 1 (chart 2.1) no record was obtained with input voltages less than 100 
microvolts, and the overload point of the penmotors is reached between 
1,000 and 3,000 microvolts. Chart 2 8, recorded at gain 6, records impulses 
as low as 3 microvolts but reaches the overload point at approximately 100 
microvolts. Observations made with the cathode ray oscillograph indicate 
that the overload point of the 140. \ amplifiers is higher than that of the 110 
amplifier and penmotor. 

\fter the amplifiers have been calibrated at the desired gain setting, 
is important to know that all penmotors are responding to all input values 
consistent with the gains selected (table 1). Chart 5 presents records ob- 
tained from two penmotors satisfactorily calibrated at 30 microvolts, gain 5. 


| 
me | 


Record amplitude obtained with direct current input of 5 to 3,000 microvolts at gain settings 
of 1 and 6 


Tape 2 Input Voltage vs. Penmotor Deflection (Calibration 3 mm. to 30 Microvolts) 


ain Setting 


Input uv 
10 
100 

300 

1000 

S000 


Jt 


Frequency response of penmotors at 25 75 eyeles inclusive A, undamped record 
with old pen; #B, damped record with old pen; undamped record with new pen 
\lthough the responses of these two penmotors were identical at 30 micro 
volts, it is evident in chart 5.1 that one penmotor did not respond uniformly 
to a 10 microvolt input at the same gain. Such failure to respond to low 
level input could, of course, prevent the recording of low grade motor unit 

activity. 
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The Offner amplifiers are equipped with a selector switch to permit 
elimination of undesirable frequencies by changing condenser values. Re- 
spective condenser settings establish the following low frequency limits: 
Condenser Setting Frequency 

0.1 cycle per second 
0.16 cycle per second 
0.9 cycle per second 
8.0 cycles per second 

Two “Lo” condenser settings of 0.02 and 0.002 have proved most useful. 
As revealed in chart 6, it is necessary to use “L.o” condenser setting 0.002 
to obtain maximum freedom from low frequency impulses resulting from 

7] 


waa aio | 
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Chart 4. Sixty cycle calibration with (4) old unstabilized pen, (B) old stabilized pen and 
new pen 


\\\ 


10 UV. INPUT AT GAIN & 


Chart 5. Sixty cycle calibration record showing (4) failure of penmotor to respond to 10 
microvolt input and (#2) normal penmotor response to same input. 


postural changes or necessary movements of extremities. The resulting at- 
tenuation of low frequency impulses, however, reduces the amplitude of the 
record and distorts the low frequency wave form. It is therefore desirable to 
use “Lo” setting 0.02 whenever possible. 

Control of amplifier-response to high frequency input is provided by a 
second (“Hi") series of condensers. These begin to reduce amplifier response 
at the following respective frequencies: 

Condenser Setting Frequency 
0 2,000 cycles per second 
125 cycles per second 
50 cycles per second 
15 cycles per second 
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Penmotors It is also essential that consideration be given to those factors 
known to influence the frequency response of the penmotor recorders. Chart 
3 presents three records of frequency response from 25 through 80 cycles 
! reveals a distortion producing approximately twice 

it obtained at 25 cycles. This record was 


inclusive Record 3. 


the deflection at 75 


made with an unchecked Offner penmotor, undamped, that had been in use 


for some mont Through the use of the damping controls provided, the 
frequency response throughout the range referred to was improved as shown 


\ \ 


s condenser settings on base line 


B A DEFECTIVE 675 TUBE IN THE IST. AMPLIFIER STACE PRODUCED THIS ~ 
DISTORTED CALIBRATION RECORD 


C. THIS ADJACENT CHANNEL PICKED UP DISTORTION ORIGINATING IN CHANNEL B 


Chart lefective amplifier operation 


in chart 3/2.) Although the response is more linear through the frequency 
range shown, excessive use of the damping controls may result in reduction 
of the amplitude of the record Phe Olfner manual, however, indicates that 
the frequeney response of the penmotors should be essentially linear from 
0 to 100 eyveles \n effort was therefore made to define the cause of the 
nonlinearity revealed in chart 3.4. Subsequent tests indicated that the fre 
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VOLUNTARY CONTRACTION 
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quency distortion shown resulted from pen whip. After continuous use 
there is a tendency for the capillary tube of the writing pen to become loose 
in the suspension mount.’ Looseness at this level permits whip of increasing 
magnitude as the frequency is increased. This difficulty can be eliminated 
by frequent checking of the pens and, when necessary, the application of a 
small quantity of collodion or Du Pont cement at the ends and the midpoint 
of the pen mount. The additional weight resulting from such cementing 


Chart &. Artefacts produced by disturbance of electrode leads. A and B, gentle brushing 

of unshielded electrode leads; C, movement of shielded lead, not grounded; D, induced artefact 

from C; EF, movement of shielded grounded lead; F, vigorous agitation of multiconductor 
input cable. 


is negligible when compared to the improvement in the frequency response 
obtained. Chart 4 clearly reveals the differences in the amplitude of a 100 
microvolt signal when recorded by (1) an old pen, (2) an old pen stabilized 
by application of collodion and (3) a new, stable pen. Pens were moved 
from one channel to another to demonstrate that the effect was the same 
regardless of the channel used. 

Artefacts. —— Chart 7 A illustrates a type of artefact that may be easily con- 
fused with a muscle action record. In this instance the artefact resulted from 
poor contact of an input selector switch. An artefact of similar characteristics 
can be produced by a poor or dirty contact on the gain selector switch, Con- 


1. We are informed that the Offner Company is changing the method of cementing to improve pen 
life and stability. 


| 


\RCHIVES OF PHYSICAL MEDICINE June, 1949 


390 


sequently care should be taken to keep these switches in such condition that 
changes between respective gain and linput values can be made smoothly and 
It has been found helpful to 


without distortion of the calibration record. 
inspect gain switches periodically and to clean individual contact surfaces 


with carbon tetrachloride and a tine brush. 
Record 7B reveals an artefact obtained in association with a defective 


OF5 tube in the first amplifier stage. It 1s interesting to note that, although 
the defective tube was found in channel 2, channel C reveals evidence of 


pick-up of distortion originating in channel B. 

Artefacts may originate in relation to the leads connecting electrodes to 
the terminal box. Chart 8, records 4 and B, reveals the type of artefact 
produced by drawing a thin strip of paper gently across unshielded electrode 


leads. The similarity between the appearance of this type of artefact and 
the record produced by voluntary muscle contraction is self evident. Record 
SC reveals artefacts produced by moderate movement of a shielded electrode 
lead (the shield was not connected to the ground). Care was taken to im- 
mobilize the electrode itself by means of finger pressure. The finger was 
completely insulated from the electrode. It is interesting to note that chart 
8D reveals the same type of artefact as revealed in 8C, although the elec- 


trode activating channel 2) was not simultaneously agitated 


The same procedure was carried out to produce record 8 E. The differ- 
ence in the type of record obtained resulted from grounding of the electrode 


wire shield. 


| of imput polarity to amplifier 


Record & F reveals that vigorous agitation of the multiconductor shielded 
cable leading from the terminal box to the input of the amplifier represents 
much less a hazard than does agitation of the electrode leads. The presence 


of artefacts such, as those described in chart & are important if the extremity 


involved is permitted to move during the taking of the records. 


Offner amplifiers include a group of selector switches which make 


it possible to record any combination of electrodes on the desired pen- 
motor channel. The ability to switch cireuits instantly is valuable in making 
many types of compartsons. Care should be taken, however, to standardize 


the setting of the electrode selector switches so that the polarity remains 


constant. Polarity reversal results in inversion of the record as shown in 
chart 9.) Ordinarily this may not be of great importance in the interpretation 
of myograms, but it is particularly advisable to maintain a constant polarity 
when comparative records are being made of various sections of the same 


muscle 
M tri of the procedures discussed in this paper may seem to be obvious 
and unnecessary to persons who have had long experience in the recording 


| 
| 
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Chart 9 Effect of 
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of electromyograms. However, the publication of all data pertaining to 
prevailing differences in instrumentation, recording technic and interpreta- 
tion would facilitate better understanding of records from different sources. 
Chart 10 provides evidence of the need for careful consideration of all 
known factors affecting the function of the amplifiers before making records. 
Six channels were calibrated to provide equal outputs from equal input voltages 
as shown in chart 10.4. The variable responses of these channels to a unt 
form frequency 1s shown in chart 1OB. The test was conducted at frequen- 
cies from 25 to 80 cycles per second; the response shown at 45 cycles is rep- 
resentative. I:lectromyograms were then taken of the voluntary contraction 
of a normal anterior tibial muscle and recorded simultaneously on all six’ 
channels (chart 10C). The variation in the appearance of the record on 


+ 

| TTT TT AT 
Active Contraction Normal Anterior Tibial 


30 pV. at Gain 5 


D.C.-A.C. Calibration 
30 pV. at Gain 5 


\ 


ass 


Chart 10. Electromyograms of contraction of normal antertor tibial muscle. A, alternate and direct 
current calibration; B, frequeney response; (, response of six unstandardized penmotors to a common 
muscle action impulse 


respective channels indicates the difficulty experienced in trying to make a valid 
interpretation, The nonuniformity of respective records in this instance can be 
accounted for on the basis of the following factors: (1) deterioration of 
rubber blocks supporting the crystals in the penmotor (this condition can 
be recognized by the asymmetrical appearance of the direct current calibra- 
tion shown im chart 12 and ©); (2) varying degrees of pen whip on different 
channels, indicated by the width of the band resulting from a 45 cycle input 
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(charts 3 and 4). Comparison of these characteristics with those revealed 
in chart 11 provides definite evidence of the advantage of maintaining a con 
tinuous check on the equipment used. Alternating and direct current cali 
bration values were equal to those used to obtain record 1041. Frequency 
response shown in chart 11) corresponds well with the calibration values 
shown and is a typical section from a continuous calibrated record revealing 
complete linearity between 25 and 80 cycles per second (chart 3C). Record 
11 C reveals uniformity of the response of all channels to the voluntary con- 
traction of a normal muscle. Uniformity of response is demonstrated by com- 
parison of patterns appearing synchronously in records made by respective 


11 Alternate and direct current calibration, frequency response and response of six stand 
ardized penmotors to a common muscle contraction, 


channels. It is clearly evident that constant control of all factors affecting 
the recording instrument increases the reliability of the records obtained. 
The increased fidelity demonstrated was obtained by replacement of deteri- 
orated neoprene blocks supporting the crystals within the penmotor and by 
installation of new pens free from whip. 

Agreement has not been reached among workers in this field regarding 
optimum rate of paper travel. Some believe that minimum paper travel (0.5 
to 1 cm. per second) is satisfactory. Such recordings, of course, have the 
disadvantage of concealment of the pattern resulting from various types of 
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motor unit activity. Furthermore, they do not permit visualization of the 
proportion of high and low peaks comprising a record. Other workers feel 
that a more detailed expression of motor unit activity is obtained by a record- 
ing at a rate of paper travel of 25 cm. or more per second. Chart 12 pro- 
vides a composite comparison of the differences in the appearance of a 
sustained voluntary contraction of a normal muscle recorded at paper speeds 
of 0.5 to 25 cm. per second, 

Similarly, the optimum gain setting used for various types of recording 
is at present a matter of individual judgment. Table 1 reveals the need for 
compromise in this matter. It is evident that the lower gain settings (1 or 
2) sacrifice recorded evidence of low voltage input for the purpose of ob- 


4 


\ \ 


Chart 12, Changes in appearance of the same muscle contraction recorded at different gains 
and paper speeds, 


taining a valid recording of high voltage input without cutoff. The reverse 
situation prevails when high gain settings (5 or 6) are used. The appear- 
ance of the same normal muscle contraction recorded simultaneously at gains 
of 1 through 6 is shown in chart 12. 

Within the scope of this discussion we have indicated pertinent factors 
which influence accurate recording and interpretation of electromyograms 
as applied to clinical problems. The procedures as stated include recognition 
of the limitations of the instrumentation as specified. In a succeeding article 
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on this subject further consideration will be given to the limits of such 
instrumentation. 
Conclusions 

1. Prevailing differences in instrumentation, recording technic and inter- 
pretation in electromyography foster divergent opinions regarding the clinical 
value of electromyography 

2. The inelusion of all data pertaining to these three potential variables 
in published reports would tacilitate better understanding of conclusions 
reached by different authors. 
3. Definition of the limitations of any electromyographic recorder with 
respect to frequency response, lmear amplification, balance and calibration 
is an essential prerequisite to valid records. 
4. Constant care is essential in all electromyographic procedures if con 


fusing artefacts are to be avoided 


INSTRUMENTATION IN RELATION TO 
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Il. A Discussion of Instrumentation Requirements for High Fidelity 
Electromyographic Recording Using Skin Electrodes 
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ARTHUR L. HEATH, B.S. 
and 


FREDERICK W. HUDSON 


ROCHESTER, 


In part | of this study certain precautions were emphasized for the main- 
tenance of high fidelity electromyographic recording within the limits of the 
amplifiers and penmotors used.! It is the purpose of the present paper to 
state the dominant factors present in electromyographic records made with 
skin electrodes and to discuss the characteristics of available types of record- 
ers in relation to these requirements. Most widely used are electroenceph 
alographs manufactured by Olfner Electronics, Inc., and Albert M Grass. 
The former was used in conducting these tests. However, since the charac 
teristics of different instruments are similar, the conclusions herein presented 
should prove helpful regardless of the particular instrument used. 

Pwo measurable characteristics of electromyographic impulses define the 
requirements of the recording instrument. These are voltage and frequency. 
Considering these in order, it is recognized that five variables significantly 
affect the input voltage to the amplifier. These are (1) type of skin electrode; 
(2) electrode area; (3) distance between electrodes; (4) strength of contrac 
tion (voltage output); (5) power of the muscle. 


* From The Department of Surgery, Division of Orthopedics, The University of Rochester School of 
Medicine and Dentistry 
* Aided by a Grant from The ational Foundation for Infantile Paralysis, Inc. 
i Schwartz, R. Plato; Heath, Arthur L.. and Hudson, Frederick, W Instrumentation in Relation to 
lg age on I Factors Influencing Recording and Interpretation of Electromyograms, Arch. Phys 
ed, this issue, p 
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Because of the wide range of potential combinations of these five va- 
riables, it is possible only to indicate the extreme range of input that can be 
reasonably anticipated. Using the skin electrodes previously described, 
input voltages to 5 millivolts have been recorded from a normal muscle. 
It is therefore evident that electromyographic recording equipment for use 
with the skin electrodes should be linear to at least that value. 

Through records of strong voluntary contractions of normal muscles 
(fig. 1) it is possible to be relatively specitic in defining the frequency require- 
ments for high fidelity electromyographic recording using skin electrodes. 
To establish the minimum impulse duration, the recorded myogram was 
interrupted 5,000 times per second. The duration of any impulse can be 
obtained by taking the number of interruptions occurring in any deflection, 
counting from base line to base line. Since each spike can be considered as 
one half of a cycle, multiplication of the number of interruptions by two pro- 
vides data from which the corresponding sine wave frequency can be ob- 
tained. Such data from figure 1 are shown in the following tabulation: 

Correspon ting 


Impulse Duration, Cycle Duration, Sine Wave Frequency, 
Milliseconds Milliseconds Cycles/Second 


330 
130 
200 
190 


fs ° 


Fig. 1. Enlarged section of electromyogram recorded on cathode ray oscilloscope 
with 5,000 cycle timing interruption. Calibration indicates 2,000 microvolts. 


The highest impulse frequency shown corresponds to a sine wave fre- 
quency of 330 eveles per second. Careful examination of the record, however, 
reveals higher frequency compounds. Calculations from observed data show 
that these approach 600 evcles per second. 


It is, of course, desirable to provide means for the elimination of low 
frequency impulses (0 to 15 cycles per second) resulting from postural 
changes and necessary movements of extremities. Instrumentation capable 
of flat frequency response from 15 to at least 600 evecles per second is required 
for clinical electromyography using skin electrodes. Additional latitude for 
experimental recording is desirable. 

The frequency response of the “Crystograph” and amplifier was deter- 
mined by the use of an oscillator as a variable frequency input. Figure 2 
presents three curves showing (a) the uniformity of output of the oscillator 


3 (1) 1.5 3.0 
3 (2) 37 7.4 
(3) 2.4 48 
(4) 26 5.2 | 
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used; (b) the response of the Offner amplifier to various frequencies as re- 
vealed by the oscilloscope; (c) the penmotor frequency response. 

It should be stated that the drop in the response curve of the amplifiers 
between 0 and 200 cycles occurs because of the “Lo” condenser setting (0,002) 
selected for these tests (fig. 3). Attenuation of low -frequencies can be 
minimized by using larger “Lo” condenser settings. 

These requirements for high fidelity electromyographic recording hav- 
ing been defined, it is necessary to consider the character of available instru- 
mentation in relation to these known requirements. The term instrumentation 
has been previously used to include both the amplifiers and the recording in- 
strument. In the interest of clarity it is now desirable to consider these as 
separate units. 


Amplifiers 
Data presented in table 1 of part I of this study' define linearity of re- 


Deflection in MM 
z 


Use of the damping controls provided 
, will reduce but not eliminate distortion 
Pl at the resonance frequency. 


“40 80 120 200 280 320 360 
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Fig. 3. Frequency response: top curve, Offner amplifiers oscillograph deflection; middle 
curve, oscillator — oscillograph deflection; bottom curve, Crystograph —- penmotor deflection. 
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Relative Response 


0.2 0.5 2 5 10 20 50 100 
Cycles Per Second 


Fig. 3. — Advantages from use of condenser setting 9.005, To obtain 

greater freedom from base line fluctuations with minimum attenuation of 

electromyographic frequencies, a condenser value 0.005 was substituted for 

0.002. The low frequency cut-off point has been raised from 0.8 to 2.5 

cycles per second, and the 100 response is reached at 60 instead of 200 
cycles per second. 


spective gain steps when the equalizer control is not used. However, since 
the equalizer control is a continuously variable attenuator effective over the 
entire range of the amplifier, its use alters the sensitivity of respective gain 
settings. 
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Understanding of the frequency characteristics of the amplifiers is of 
prime importance. Two aspects of the problem require consideration: (1) 
the frequency range through which the amplifier response is flat, and (2) 
maximum attenuation of undesirable frequencies without attenuation of those 
frequencies to be recorded. 

Data provided by the manufacturer reveals that at their widest range 
(condenser setting Lo — 5, Hi — 0) the Offner 140A amplifiers provide flat 
frequency response from 0.7 to 2,000 cycles per second. It has previously been 
emphasized, however, that a Lo condenser setting of 0.002 is required to mini- 
mize low frequency impulses due to postural changes. However, there is 
also present undesirable attenuation of frequencies to approximately 200 
cycles per second (fig. 3). When such movements can be prevented, Lo 
condenser setting 0.02, which permits 100 per cent response above 25 cycles 
per second, is considered preferable for electromyographic recording with 
skin electrodes. 

To obtain maximum freedom from base line fluctuation with minimum 
attenuation of electromyographic frequencies, a compromise condenser value 
between 0.02 and 0.002 was substituted. Figure 3 reveals the advantages 
gained through the use of the new condenser setting 0.005. 


Input 10 y.v. Defl. 1 mm. 
Fig. 5. -— Record of moderate contraction of normal mus- 


py by (a) cathode ray oscilloscope and (b) Offner pen- 
motor. Calibration indicates 2,000 microvolts. 


Input 30 p.v. Defl. 3 mm. Defl. 3 mm. 


Input 100 p.v. Defl. 11 mm. Defl. 10 > 
Pp _— Fig. 6, Record of strong contraction of normal mus- 


Fig. 1. Sixty cycle calibration curves at 10, 30 and 100 cle by (a) cathode ray oscilloscope and (b) Offner pen- 
microvolt input as recorded by penmotor and cathode ray motor; frequency and amplitude distortion are clearly 
oscilloscope. evident. Calibration indicates 2,000 microvolts. 


The Recorder 


Much of the controversy in relation to electromyography has centered 
about the type,of recorder to be used. Obviously the inertia-free cathode 
ray oscilloscope is best suited to the visualization and recording of high fre- 
queney impulses. Unfortunately, the difficulty and expense associated with 
its use for multiple recordings have limited its clinical usefulness. As a 
laboratory instrument, however, it provided a method of evaluating the valid- 
ity of records obtained by alternate methods. 

The economy and simplicity of operation of inkwriters have made them 
particularly attractive to persons interested in clinical myography. Both 
Offner and Grass employ inkwriters as a recording medium. Although the 
former uses crystals and the latter employs the electromagnetic type, fre- 
quency characteristics of various inkwriters are similar. 

“Crystograph” records were made using standard Offner penmotors with 
234 inch pens calibrated to provide an amplitude of 1 cm. at 100 and 300 
microvolts input. Simultaneous records were made on a Type 247 Du Mont 
Oscilloscope calibrated to give a 5 cm. deflection at an input of 2,000 micro- 
volts peak to peak. The oscilloscope tracing was recorded on 35 mm. film 
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at one-fifth actual size. By this means the various recorded deflections were 
comparable. 

Figure 4 presents calibration recordings of a 60 cycle sine wave on re- 
spective recorders using input signals of 10, 30 and 100 microvolts. Meas- 
urement of these records reveals an identical amplitude of 1 and 3 mm. on 
the two instruments at 10 and 30 microvolts input. At 100 microvolts input, 
however, the penmotor record reveals an increase of 10 per cent in amplitude 
over the corresponding record produced by the cathode ray oscilloscope. Since 
the amplitude of successive myograms of the same muscle may be affected 
by a number of other conditions, the 10 per cent difference between various 
methods of recording is felt to be within permissible limits. With use of the 
instruments specified, efforts were made to compare electromyographic rec- 
ords made of the contraction of a normal human muscle as recorded by re- 
spective instruments (figs. 5 and 6). 

To minimize distortion due to overloading of the amplifier and penmotor, 
the calibration scale was set at 10 mm. per 2,000 microvolts (peak to peak). 
Figure 5 reveals a moderate muscle contraction recorded with the cathode 
ray oscilloscope and inkwriter, respectively. From the calibration data pre- 
viously given, it is evident that the oscilloscope record reveals a maximum 
muscle output of 2,200 microvolts (fig. 5). The same contraction measured 


Gain 
— 4 
Fig. 7 Reduction in spasm in hemiplegia (a, b, c, d) and postencephalitic 
parkinsonism (¢, f) recorded by inkwri‘er. a, 6, Leads from rectus femoris 
and biceps brachii muscles prior to oral administration of 1 Gm. of 
Myanesin; c, d, Leads from same muscles thirty minutes after administra 
tion of the drug. e, Forearm tremor » ior to oral administration of 1 Gm 
of Myanesin; f, reduction in tremor «leven minutes after administration of 
the drug Calibration indicates 400 microvolts. 


from the inkwriter records reveals a maximum deflection corresponding to a 
2400 microvolt input. 

The consistently high amplitudes shown in figure 6a were obtained in 
association with a stronger muscle contraction than that recorded in figure 
5. Although the maximum muscle output still remained at 2,200 microvolts, a 
larger percentage of the impulses approached that value in the strong contrac- 
tion. Measurement of the same contraction recorded by the inkwriter (fig. 6 >) 
reveals peaks corresponding to 3400 microvolts. The reasons are to be 
found in the analysis of the frequency characteristics of the amplifier and 


inkwriter (fig. 2). 
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Figure 2 defines the limitations of the frequency response of the pen- 
motors and suggests one reason for the distortion of high input voltages 
shown in figures 5a and 6a. As indicated therein, the resonant frequency of 
the penmotors is reached at approximately 120 cycles per second. Since any 
vibrating system is more sensitive to its resonant frequency than to any 
other, the 120 cycle component in electromyograms is sufficient to excite 
the resonant frequency of penmotors which increases their response to that 
frequency. The measured frequency of the stronger impulses shown is ap- 
proximately 120 cycles per second. This suggests that the 3,400 microvolt 
deflection shown is a distortion of impulses occurring at 120 cycles per second 
and that the 2,200 microvolt value measured from the oscilloscope record is 
a much more reliable figure. 

On the basis of comparative records presented and the accompanying 
analysis of electromyographic requirements, it is evident that the character- 
istics of inkwriters herein discussed are not those best suited for recording 
electromyographic wave forms. As revealed in figures 5 and 6, there is good 
correlation between the gross impulse patterns recorded by the cathode ray 
oscilloscope and the inkwriter, respectively. It is equally evident, however, 
that the intimate detail of wave form is distorted by the inkwriters. The 
use of the damping controls provided reduces, but does not eliminate, dis: 
tortion at the resonant frequency. The presence of such distortion disquali 
ties the inkwriter for the detailed recording and analysis of wave form. 

Any interpretation of electromyographic inkwriter records must, there- 
fore, be made with full awareness of the limitations inherent in the instru- 
ment used. Such records may be definitely helpful in recording and com- 
paring the gross pattern of muscle impulses under given conditions. Quan- 
titative comparisons made on the basis of the varying amplitude of respective 


records must, however, be regarded as indexes rather than as specific meas- 


urements. i 

Although the frequency and amplitude response characteristics of in- 
strumentation described herein reveal limitations as related to the total scope 
of electromyography, definite advantages may be gained by the application 
of these instruments to specific clinical problems. An example of such clinical 
use is provided in figure 7. The records shown are taken from a series made 
during a study of the effect of drug therapy on muscle spasm resulting from 
various causes. Analysis of the intimate detail of wave form was not es- 
sential to this investigation. It was necessary only to have a reliable index 
of the degree of spasm prevailing before and after administration of the drug. 
With the amplifiers calibrated in accordance with the procedures outlined in 
this discussion, the necessary data were adequately recorded. 

Since string galvanometers are available with flat frequency responses 
to at least 2,000 cycles per second, they provide the possibility of a useful 
compromise. Multiple recordings can be made on photographic paper with 
higher fidelity than with inkwriters and at lower cost and with greater sim- 
plicity than with the cathode ray oscilloscope. 

Comment 

Economy and simplicity of operation are two evident advantages gained 
through the application of skin electrodes and inkwriter recorders to clinical 
electromyography. Maximum freedom from distortion, however, requires 
careful operation of all instruments, based on full understanding of their 
inherent limitations as related to the phenomena to be recorded. The calibra 
tion level and gain setting selected may exert a strong influence on the 
distortion level. It is important that such data be included with any pres- 
entation of electromyographic evidence. The adoption of such procedure 
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should facilitate better understanding of conclusions reached by various 
authors. 
Conclusions 

1. ‘The recorded minimum impulse duration of significant amplitude is 
1.5 milliseconds, corresponding to a spike frequency of 330 cycles per second. 

2. Higher frequency components have been measured to 600 cycles 
per second. 

3. Present knowledge indicates that valid electromyograms with use 
of skin electrodes can be made with instruments having the following char- 
acteristics: (a) linear input voltage response to 5 millivolts and (6) flat fre- 
quency response from 15 to 600 cycles per second. 

4. Inkwriter and cathode ray oscilloscope records may be compared on 
the basis of gross characteristics when suitable gain and calibration settings 
are selected and when the dominant frequencies do not exceed 100 cycles 
per second. 

5. Frequencies above 100 cycles per second are recorded with significant 
distortion of the amplitude of the penmotor record and, therefore, cannot be 
interpreted either quantitatively or qualitatively. 

6. Characteristics of the amplifiers discussed herein more nearly ap- 
proach fulfilment of stated electromyographic requirements than do ink- 
writers. 

7. String galvanometers provide an effective compromise. They can 
assure (1) a longer frequency response range than inkwriters, (2) greater 
convenience and (3) greater economy than multiple cathode ray oscilloscope 
recordings. 


SOME IMPLICATIONS OF ATOMIC ENERGY IN 
PHYSICAL MEDICINE * 


JOHN Z. BOWERS, M.D. 


Assistant to Director and Chief of the Section on Medicine, 


Division of Biology and Medicine, 
United States Atomic Energy Commission 


WASHINGTON, D. C. 


The controlled release of atomic energy has probably had the greatest 
impact on our civilization of any scientific development. The atomic bomb 
is the most powerful weapon in the history of armaments, and we are told 
that radioactive isotopes are the greatest contribution to the natural sciences 
since the invention of the microscope by Leeuwenhoek in the seventeenth 
century. It appears that greater things are still to come. A major effort is 
being directed toward the development of the chain-reacting uranium pile 
for use as a source of power in the broad applications to include nuclear power 
for the propulsion of ships, submarines, airplanes and other conceivable mo- 
bile units. Particle accelerators which will produce energies at the billion elec- 
tron volt level are being developed, and it is anticipated that these will make 
available hitherto unobtainable radioisotopes. In addition, the value of high 


~ * Read at the Twenty-Sixth Annual Session of the American Congress of Physical Medicine, Washing: 
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speed electrons, neutrons and similar particles as therapeutic agents has not 
been sufficiently investigated. 

Of greater personal interest to those of us here today is the fact that 
the application of the products of atomic energy in the biologic and medical 
fields is expanding rapidly. In its semiannual report to Congress,! the Atomic 
Energy Commission announced that an increasing number of institutions are 
using radioactive isotopes as research and therapeutic tools in the biologic 
and medical sciences. At this date, these radioactive isotopes are the major 
contribution of the Atomic Energy Commission to the biologic and medical 
sciences, and I shall present to you some of their applications which are 
related to your field of interest. 

Radioactive isotopes have been used in biologic and medical research 
for a number of years. The first experiments were carried out with the nat- 
urally occurring radioisotopes of lead (thorium B)* by Hevesy in 1913. In 
this experiment studies were carried out on the uptake of the isotope by 
bean plants. Actually, some fifty naturally occurring radioisotopes are 
known, but only a few emit their energy over a period of time long enough 
to make them useful. 

The discovery of artificial radioactivity by the Joliots was the impetus 
for rapidly expanding activity in this field. Such artificial radioactivity is 
produced when the constituent particles of the nucleus of the atom are added 
to or subtracted from the stable nuclei which occur in nature. This causes 
the nuclei to omit detectable radioactive emanations as particles or radiations 
as they return to a stable form. However, the radioactive atoms retain their 
original chemical properties; hence they may be used to follow the behavior 
of the particular element under a variety of conditions. Artificial radio- 


activity may be induced by bombarding the nucleus with uncharged or 
charged particles, the latter traveling at very high speeds. Such speeds may 
be generated in cyclotrons, in which the particles are accelerated by rotating 
them through magnetic fields at very high voltages. Through the use of the 
cyclotron and related apparatus, it was possible to produce some three or 


four hundred artificially radioactive isotopes.’ In many ways, the uncharged 
particles or neutrons are the ideal tools for bombarding nuclei, for, being 
uncharged, they are not repelled as are the charged particles, and they have 
freer access to the nuclei. In the chain-reacting piles of the Atomic Energy 
Commission, we have a powerful neutron factory through the liberation of 
neutrons by uranium in the piles. In these neutron factories, we are able to 
produce artificial radioactive isotopes of practically all the important known 
isotopes in milligram, gram or even kilogram scale, whereas in previous meth- 
ods the amounts were largely in the microgram range. There are still 
few radioactive istopes which must be produced in the cyclotron, but those 
of major medical importance are practically all pile produced. Today, there 
are close to five hundred artificial radioactive isotopes. Each of the known 
9% elements is represented by at least one artificial or natural radioactive 
isotope, and there is usually one whose half-life and radioactive char- 
acteristics make it suitable as a tracer isotope. The two important excep- 
tions are oxygen and nitrogen, but, fortunately, stable isotopes of these ele- 
ments are available as satisfactory research tools. 

In the use of radioactive isotopes, the element which is present as a mixture 
of its naturally occurring stable isotopes is tagged by adding to it an , 


i Fourth Semiannual Report, United States Atomic Energy Commission, Washington, D. C., United 
States Government Printing Office, 1948 

2. Hevesy, G: The Absorption and Translocation of Lead by Plants, Biochem. J. 17:439, 1923. 

3. Seaborg, G. T.: The Preparation of Radioactive Isotopes, in: Isotopes in Biology and Medicine, 
Madison, Wis., University of Wisconsin Press, 1948, p. 23, 
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amount of one of its radioisotopes. The amount feature deserves emphasis; 
for example, 10,000 disintegrations per minute of eight-day iodine (1'), 
sufficient for a typical experiment, represent about 4 « 10 Gm. of this 
isotope. Thus, if this is mixed with 4 mg. of stable iodine, we have an iso- 
tope abundance of 10". Whereas, six vears ago a first rate chemist required 
four days to recognize one millionth gram of phosphorus, today the same 
chemist can recognize one millionth of a millionth gram in about five minutes. 
It is also worthy of note that by considering the radiation characteristics of 
those isotope s, it is often possible to use the radioisotopes of two different 


elements in the same experiment. 

\s of this date, a number of these radioisotopes are in use in medical 
research, and a brief summary may prove helpful in erystallizing your own 
ideas regarding opportunities for the use of such materials in your particular 


field of research and development 

Dr. Edith Quimby’ has used radioactive sodium to study circulatory re 
covery after prolonged apnea followed by vigorous artificial respiration. Since 
sodium is an essential cation of the extracellular water of the body, there is 
rapid passage along the blood vessels and free diffusion into the extracellular 
spaces. Dr. Quimby has shown that the pulmonary circulation may resume 
after one hour of clamped trachea in dogs and that the administration of 
heparin will make this recovery more frequent and more rapid. The efficiency 
of breathing devices could be elucidated by this procedure. Sodium is a gam- 
ma ray emitter and, as such, must be carefully handled and shielded. There 
are two isotopes presently used: One with a half-life of 14.8 hours, pile 
produced, is useful for many short term experiments; the other, a cyclotron 
product, has a half-life of three years. Radioactive sodium has also been 
used in studies on the competency of the peripheral circulation in peripheral 
vascular diseases, with the hope that more accurate determinations of the 


level of occlusion might be obtained. 

Radiophosphorus has had wide and varied use, from treating leukemia 
to studving nerve function. Using the giant axon of squid, Dr. David Nach 
mansohn, also of the College of Physicians and Surgeons, Columbia Univer 


sity.’ has carried out interesting studies with the radioisotopes of sodium, 
calcium and potassium. He found that these ions are in continuous move- 
ment across the active surface of the membrane of this single fiber prepara- 
tion, even in a resting state. Continuing studies are in progress to determine 


the effects of various states of activity and the effects of radiation. 


In other avenues of basic research, radiophosphorus has proved valuable 
as a label for studying the movement of a number of the bodily processes. 
Fundamentally, there are two ways by which a compound may be labeled 
One method is by chemical synthesis, which is 


for experimental follow-up. 
often time consuming. A more attractive approach lies in the utilization of 
plants, animals and various micro-organisms as the synthesizing agents for 
various sugars, steroids and proteins. .\ number of sugars have been pre- 
pared with a “phosphorus” label and their movement and activity studied 
in this way.’ The first experiments which demonstrated in vivo the theories 
of glycolysis which had developed from in vitro studies were carried out 
‘radi The presence of phosphorus in a variety of bio- 


with radiophosphorus.‘ 


Editt Radioactive Sedium as a Tool in Medical Research, Am. J. Roentgenol. 58:741, 
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1 mansohn, D Personal communication to the author 
Meverhof, O.: Ohimever, P.: Gentner, W., and Maier-Leibnitz, H.: Studies on the Intermediate 
‘ Reactio of Glycolysis with tt \id of Radioactive Phosphorus, Biochem, Ztschr. 98:396, 1938. Wood, 
: H. G Tracer Studies on the Intermediary Metabolism of Carbohydrates, in: Isotopes in Biology and 
Medicine, Madison, Wis., University of Wisconsin Press, 1948 
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chemical compounds gives its radioisotope widespread use. The presently 
available isotope of phosphorus is a pure beta emitter with a half-life of 
fourteen days, which makes it suitable for a number of studies and also as a 
therapeutic agent. 

The universal presence of carbon in organic compounds makes for a wide use 
of carbon 14 which has a half-life of about five thousand years and emits only 
beta particles. Because of its long half-life and deposition in bone® it is not 
available for human experimentation. 

There has been a great deal of investigation on the applicability of radio- 
active isotopes as therapeutic agents. At present, radiophosphorus is the 
most satisfactory agent for the treatment of polycythemia vera. In chronic 
myeloid leukemia, radiophosphorus has about the same value as roentgen ther- 
apy with the advantages of ease of administration and absence of radiation 
sickness. In chronic lymphoid leukemia most observers feel that radiophosphorus 
is not as valuable as roentgen therapy.” Radiophosphorus may be used as 
a source of superficial external irradiation for a variety of skin lesions." 

Less than one-third of the carcinomas of the thyroid gland will pick 
up a sufficient amount of radioiodine to produce an adequate dose of radia- 
tion. However, the use of various agents, such as thyroid-stimulating hor 
mone, will probably increase the percentage of these tumors that may be 
successfully treated with radioiodine." Radioiodine when administered to 
patients with hyperthyroidism will cause a rapid disappearance of the hy 
perthyroid state. In patients who are poor surgical risks and who have 
small smooth goiters it may be the treatment of choice." 

Radioactive cobalt has many physical characteristics which should make 
it a satisfactory substitute for radium.” 

There has been so much said and written regarding the harmful effects 
of radiation and the dangers that are inherent in the use of radioactive ma 
terials that a word here would seem advisable. In general, it may be said 
that there are three types of radioactive emanation which are in biological and 
medical research significant. Alpha particles are highly damaging but easily fil 
tered; hence unless they are inhaled or ingested or penetrate through the broken 
skin they are not significant. Radioactive isotopes emitting alpha particles are not 


generally used in broad research programs. Beta particles are moderately damag 
ing and superficially penetrating. It is possible io shield against beta particles 
by simple devices. Gamma rays, which are quite similar to roentgen rays, 
are the least damaging of the three but are highly penetrating. Accordingly, 
definite precautions ‘must be used in handling these materials which emit 
gamma radiations. Distance is still the best protection from these rays, and 


attention must be given to properly protected storage facilities. Personne! 


working with radioactive materials must be supervised so that the amount 
of radiation which they receive is within the tolerance level, which is pres- 
ently fixed at 0.1 raday. A piece of dental film worn in a contaicer known 
8. Bloom, W.; Curtis, H. J., and MeLean, F. C.: The Deposition of C14 in Bone, Science 105: 
1947. 

9. Reinhard, E. H. Artificially Prepared Radioactive Isotepes as a Means of Administesing Ra 
diation Therapy, Am. J. Roentgenol. 58:7753, 1947. DBrues, A. M., and Jacobson, L. ©. Comparative 
Therapeutic Effects of Radioactive and Chemical Agents in Neoplastic Diseases of the Hematopoietic Sys 
tem, ibid, 58:774, 1947, 

10. Low-Beer, B. V. A.: External Therapeutic Use of Radioactive Phosphorus: I. Erythema Stud 
ies, Radiology 47:213, 1946; Radioactive Phosphorus as an External Therapeutic Agent in Basal Cell 
Carcinoma, Warts and Hemangioma, Am. J. Roentgenol. 58:41, 1947 

11. Keston, A. S.; Ball, B. P.; Frantz, V. K., and Palmer, W. W Storage of Radioactive Todine 
in a Metastasis from Thyroid Carcinoma, Science 95:362, 1942 Marinelli, L. D.:  Adencearcinoma of 
the Thyroid with Hyperthyroidism and Functional Metastasis: I. Studies with Thiouracil and Radioiodine, 
J. Clin, Endocrinol. @:247, 1946. 
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as a film badge and after development compared with exposed control films 
affords a simple means of measurement. 


Pocket electroscopes are also a useful 


monitor, and a distinct advantage ts the fact that at any particular time a 
measure may be obtained of the amount of the radiation entering the body." 

The semiannual report of the Atomic Energy Commission to Congress 
was devoted in large measure to a presentation of the applications of radio- 


isote ypes 


Reports from the diverse research projects in which these sub- 


stances are being used emphasize repeatedly their value in basic and applied 


research. 


Mr. Howard A. Carter (Chicago): The 
release of energy within the atom is un- 
doubtedly greatest achievement of science 
and technology in modern times. With- 
out belittling this achievement, it is rele- 
vant to point out that we have a source of 
energy all about us which so outshines 
the atomic bomb that its energy dwindles 
to insignificance. I refer to the sun. 

The radiation from the sun, if harnessed 
efficiently, would operate our automobiles, 
heat our homes and run our factories. It 
is calculated that the solar energy reach- 
ing the earth’s surface is equal to 4,690,- 
OO) horsepower per square mile. Thus, 
the amount of energy absorbed on the 
black top of an automobile, if captured 
and converted into mechanical energy, 
would be sufficient to move the car, al- 
though not very fast (about % horsepow- 
er). The radiant energy of the sun beat- 
ing down on the roof of a house is equiv- 
alent to several dollars’ worth of coal per 
day. 

In pointing out the tremendous energy 
of the sun, I do not intend to overem- 
phasize the therapeutic value of its rays. 
Yet, it is well known that ultraviolet, vis- 
ible and infra-red radiations are being used 
effectively in the treatment of disease — 
ultraviolet rays for rickets and a limited 
number of skin ailments and infra-red ra- 
diation for relief of tmuscular disorders. 

Since the sun is responsible in no small 
way for storing up of energy in fuels from 
the earth, one cannot help but look for- 
ward with enthusiasm to research on the 
theory of chlorophyll. Isotopes will aid 
in this research. 

Probably because of restrictions, the 
writer of the article under discussion has 
been obliged to hold himself in check and 
has not given us the benefit of all that is 
known about the therapeutic use of ra- 
dioactive compounds. It is to be hoped 
that in the near future, the threat of using 


atomic energy for destroying life will be 
14. Sullivan, W. H.: 


Control of Radioactivity 


Discussion 


Hazards, 


no more and that the new found tool may 
be used extensively for the benefit of man- 
kind. 

Dr. H. T. Zankel (Cleveland): Is there 
any isotope that has a half-life of five 
minutes or so that we can use? 

Mr. Howard A. Carter (Chicago): I 
should like to ask where one could go to 
get information regarding courses for 
physicians on radioactive isotopes and 
their use for biologic purposes? 

Dr. Bowers (closing): In answer to the 
first question: yes, there are. I do not 
recall which ones. The information is not 
restricted, but I simply do not remember 
them. Such a half-life would preclude the 
use of the radioactive isotope in any bio- 
logic or medical research, unless you were 
living right next to a chain reaction pile. 
In general, the isotopes whch are used in 
research have half-lives which, I would 
say, roughly, range from twenty-four 
hours to twelve days. 

In regard to the educational opportuni- 
ties for physicians, the Atomic Energy 
Commission has been increasingly con- 
scious of the desirability of such an ar- 
rangement, and we_ have established, 
through the Oak Ridge Institute of Nu- 
clear Studies at Oak Ridge, Tenn., con- 
tinuing instruction courses, which are of 
one month’s duration and which are de- 
signed to train physicians in the technics 
which are necessary for the handling of 
radioactive isotopes. Further information 
regarding these courses may be obtained 
from Dr. William Pollard, at Oak Ridge. 

Secondly, we have initiated a broad med- 
ical fellowship program through the Na- 
tional Research Council, through which 
physicians may obtain two years of train- 
ing in this field. 

Finally, at the regional laboratories men 
may obtain appointments for anywhere 
from six months to two years for work in 
training. 


Chem. Engineering News 25:1862, 1947. 
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THE COORDINATING COUNCIL FOR CEREBRAL PALSY 
IN NEW YORK CITY * 


WILLIAM BENHAM SNOW, M.D. 


NEW YORK 


The problems which present themselves when a child is or becomes 
handicapped are not only those personal to the child himself. The total econ- 
omy and organization of the child’s family are influenced. Changes in the 
conduct of the home involve adaptations by other members of the family to 
their working and social relationships with the community in which they live 
and move. The community in a democratic state, in turn, accepts certain 
responsibilities in such situations and attempts to supply certain needs and 
services otherwise unavailable. This is true for every handicapped child. 

The child falling in the group which we have learned to include in the 
term “cerebral palsy” presents problems of a particular nature, many of 
which go far and beyond those common to other orthopedically handicapped 
children. The very nature of cerebral palsy makes it imperative that these 
children be considered separately from other crippled children, and that com- 
plete comprehensive care be provided for them. Experience has shown that 
the child with cerebral palsy is neglected when he is grouped with other 
crippled children, and often he is resented and ridiculed by those children. 
Comprehensive care, including general pediatrics, correction of associated 
medical conditions, psychiatry, education and prevocational training, all cor- 
related with intensive physical and occupational therapy, is essential if these 
children are to be brought to a level where they can compete with the normai 
population. There is no absolute cure for cerebral palsy. It is only by mak- 
ing the best use of the facilities which are present and directing them to 
compensate for the child’s handicaps, that these patients can be habilitated. 
For years individuals and agencies, public and private, have attempted to do 
something, but never have the total needs been adequately met. Nothing 
short of a concerted community attack could hope to integrate the many 
facets presented by the problem. 

A very small number of these children from the wealthiest families at- 
tend special private schools. Another relatively small number are objects 
of experimental groups here and there throughout the country. A large num- 
ber are treated at cerebral palsy clinics in various hospitals. These clinics 
are generally overcrowded and unable to treat the individual child as fre- 
quently as necessary, do not attempt to meet the educational needs of the 
children and are often difficult of access because of transportation. Many 
children receive inadequate home treatment. A large number of the patients 
are not treated at all because of inadequacy or unavailability of facilities and 
a lack of understanding or apathy of the parents. 

It has been estimated that there are 96 educable, trainable patients with 
cerebral palsy up to the age of 16 years in every 100,000 population. Project- 
ing these figures on New York City, with a population of over 7,000,000 
persons, it is probable that we have in our metropolis at least 7,500 children 
falling in this category. The exact figures are not attainable, and they will 
not be available until cerebral palsy is included in the list of compulsory 
~~ * Read at the Twenty-Sixth Annual Session of the American Congress of Physical Medicine, Washing- 
ton, D. C., Sept. 10, 1948 
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reportable diseases. ‘This is important for other than the usual urge for 
reporting contegion. It will be impossible to plan to provide for the care 
of these patients until we can estimate with some degree of accuracy the 
extent and cost of so doing. All local health departments should make com- 
pulsory the reporting of cases of cerebral palsy. 

The great need for coordinated effort on behalf of persons affected with 
cerebral palsy in New York City led to the institution of the Coordinating 
Council for Cerebral Palsy. At the time of its organization many professional 
and nonprofessional agencies existed in Greater New York which were at- 
tempting by individual efforts to improve the situation of persons with cere- 
bral palsy. Considerable unification among lay groups had been achieved 
through the establishment of the New York State Association for Cerebra! 
Palsy, with its chapters in various cities and communities throughout the 
state. The appointment of a Joint Legislative Committee on Cerebral Palsy. 
representing both the Senate and the Assembly of New York State, had 
instituted legislative study of the problem. But the need for further studs 
and coordination of efforts still remained, in order to find an adequate solu- 
tion to the manifold problems of cerebral palsy in the City of New York. 

Since the human spirit always seeks to find a solution to its problems, and since 
none was forthcoming from the public authorities in this instance, it was only naturai 
that these distressed persons should seek each other out, and band together to work in 
behali of their common interest his gave rise to a number of organized groups of 
lay persons, each with its own program. There was a very real danger that they 
might impede each other and fail to agree on a program which would offer the best 
solution. On the other hand, the public authorities as represented by the Division for 
Physically Handicapped Children of the Department of Health and of the Board ot 
Education, were each aware of the problems, and were seeking to develop programs 
that would serve the best interests, and command public support. There was also a 
conviction among the physicians that the body of knowledge concerning cerebral palsy 
was still limited and that there was a great need for research to expand its boundaries, 
and make p ssible further progress in treatment 

\ situation therefore existed which demanded not only coordination but also lead- 
ership, and these needs gave rise to the organization of the Coordinating Council. At 
a conference between various leaders of the lay groups and physicians who also recog- 
nized the importance of the problem, it was concluded that there was a need for a 
central coordinating group whose membership would be composed largely cf physicians. 
In order to place this body on a level that would command the greatest respect, tt was 
avreed that it should be made representative of the five medical schools and that the 
Dean of each school should be asked to appoint two members. These appointees to- 
vether with the official representatives of the Department of Health and the Board oi 
Education, two organizing members (physicians from the Hospital for Special Surgery 
which maintained a large cerebral palsy clinic), and one lay member, who was retained 
as Acting Treasurer, composed the original membership of the Council.! 


On Jan. 16, 1947 the group had its first meeting. Meetings were held 
monthly thereafter. At these meetings, anything and everything relative to 
the total problems of cerebral palsy were discussed. Various agencies were 
invited to send representatives and discuss problems with the Council. Home 
nursing services, welfare agencies, parents associations in turn met with the 
council. As one, these agencies encouraged the work of the Council and 
expressed gratitude that such a representative group could be made available 
to integrate treatment, education, service and research, 

The deliberations of the Council finally brought forward the aims and 
purposes of the Coordinating Council.” Stated succinctly these are: 


1. Constitution and By-laws, Coordinating Council for Cerebral Palsy in New York City, extract 
from Preamble 
2. Constitution and By-Laws, Coordinating Council for Cerebral Palsy in New York City, extract 


from Article 
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To further the development of adequate programs for the treatment, education 
and adjustment of persons with cerebral palsy. 

To stimulate research in the problems of cerebral palsy. 

To promote the training of adequate personnel for the care of persons with 
cerebral palsy. 

To coordinate all efforts, private and public, to meet the problems of persons 
with cerebral palsy. 

To serve in advisory capacity and standards for clinics, schools and personnel 
for the care of cerebral palsy patients in the metropolitan area. 

A joint meeting of the Coordinating Council for Cerebral Palsy and the 
Orthopedic Advisory Committee of the Departments of Health and Educa- 
tion, and representatives of the “Legislative Committee to Study the Prob- 
lems of Cerebral Palsy” was held Oct. 2, 1947, to discuss the subject further. 
At this meeting a subcommittee from the joint membership was formed to 
formulate standards for hospitals, clinies and schools caring for persons with 
cerebral palsy. The preliminary report was presented and accepted at a sub 
sequent meeting of the Coordinating Council on Nov. 25, 1947. This report is 
appended in full. 

A constitution and by-laws were drawn up and accepted; nominaticen 
and election of officers took place on May 27, 1948, and permanent organiza 
tion of the Council was effected at that time. 

Present membership is limited to appointed representatives of institu- 
tions and agencies within the Greater City of New York who are concerned 
with the problems of cerebral palsy, specifically : 

1. Representative of the New York City Department of Health, Division for Phys- 

ically Handicapped Children. 
Representative of the New York City Board of Education, Division of Child 
Welfare. 
\ppointed representative of the New York Academy of Medicine. 
Appointed representatives (2 each) from each of the five medical colleges in 
New York City: 

Cornell University Medical College. 

College of Physicians and Surgeons, Columbia University. 

New York University College of Medicine. 

New York Medical College. 

Long Island College of Medicine. 
Representatives of hospitals in which programs for cerebral palsy are in oper- 
ation. 
Two lay members interested in furthering planning of cerebral palsy programs, 
including an elected member to represent the Cerebral Palsy Association of 
New York City. 
Representatives of other agencies actively working with cerebral palsy patients 
may be added at the discretion ot the Kxecutive Committee.* 

Admission to membership shall be by invitation and candidates shat! 
become members upon affirmative vote of a majority of the members of the 
Executive Committee, at a regular or a special meeting.’ 

A subcommittee on research has been appointed carefully to analyze, 
select and coordinate research problems as submitted to the Council. Funds 
have been made available by organizations and interested individuals to sup- 
port worthy research. To date, numerous requests for aid in research have 
been submitted. The Coordinating Council has already acted favorably on 
three such projects and funds have been provided to carry them forward: 

1. Studies in the Use of Vital Stains in Cerebral Lesions. 

2. Disturbances in Perception in Children with Cerebral Palsy. 
3. A Study of the Mental Organization of the Cerebral Palsied Child.5 
Constitution and By-Laws, Coordinating Council for Cerebral Palsy in New York City, Article II, 
Section I. 
4. Constitution and By-Laws, Coordinating Council for Cerebral Palsy in New York City, Article II, 


Section II. 
5. Coordinating Council for Cerebral Palsy, minutes of meeting of March 25, 1948, 
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The Coordinating Council of Cerebral Palsy is now being incorporated 
to permit greater effectiveness in its work. 

As a member of the Council and one who has been active throughout 
its deliberations, I wish to say that it is inspiring to work with such a group, 
devoting unselfishly of their time, for the promotion of so worthy a cause. 
The cooperation we have received from all the groups — parents, educational, 
health, social, medical and service affiliations — has been genuine and en- 
thusiastic. 

This is the first report of the activities of the Coordinating Council for 
Cerebral Palsy in New York City. Our work has only begun, but good and 
substantial headway has been made in the short period the organization has 
existed. The problem of cerebral palsy is nationwide and at present much 
in the public eye. We tender this report at this time as a stimulus to similar 
efforts in other communities. 


ADDENDUM 
SUBCOMMITTEE ON STANDARDS 


: Date: Nov. 25, 1947 
Present: Dr. Leo Mayer, Chairman Absent: Dr. Stanley S. Lamm 

Dr. William Cooper 

Dr. Eva Landsberg 

Dr. Frank J. O’Brien 

Dr. William B. Snow 


The subcommittee agreed that recommendations on standards for the operation of 
cerebral palsy clinics should be brief and flexible enough so as to allow each clinic 
facility to develop a character of its own. Although involved standards for cerebral 
palsy clinics, complete in every detail, cannot be established, there are several con- 
siderations as to services, staff and physical organization that can be set forth: 


Personnel in Hospital Clinic 


Weil trained and experienced workers in this field are very scarce. It is felt, how- 
ever, that an extensive special training need not be an absolute prerequisite for thera- 
pists, social workers and other personnel, with the exception of the physician in charge. 
There are many workers who have a real aptitude in this field and could be quickly 
trained on the job under good guidance. It is felt that a basic training course could 
be given to therapists, social workers and other persons in order to equip them for a 
place in the program. A six weeks’ concentrated course including didactic lectures and 
supervised work in already operating clinics would equip a capable person to begin 
work in a clinic. 

Physician in charge of clinic might be a pediatrician, neurologist, specialist in phys- 
ical medicine or rehabilitation. He should have a strong interest in and broad knowledge 
of the problem. 

Consultation facilities in various medical specialties should be available, including 
orthopedic, physical medicine, pediatric, neurological, eye, ear, dental and psychiatric. 

Physical therapists \ therapist can handle approximately 8 to 10 patients a day. 
Physical therapists, in addition to their regular training, should have at least six weeks’ 
special training at an established cerebral palsy clinic. 

Occupational Therapists. The number of occupational therapists required would 
be approximately one-half the number of physical therapists and would depend upor 
the demand of the clinic 

Speech therapists should have a suitable training in speech pathology. The number 
f speech therapists would be dependent upon the number of children requiring training 
and would be approximately one-half the number of physical therapists. 

Medical social workers in addition to a standard preparation in medical social work, , 
should also participate in the cerebral palsy training program. 

Psychologist shou'd be employed on a consultation basis. The psychologist should 
be familiar with the special limitations of children with cerebral palsy. 

Secretary to interview patients and compile a medical record. 

Stenographer 


(Continued on page 413) 
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OFFICIAL PUBLICATION AMERICAN CONGRESS OF PHYSICAL MEDICINE 


EDITORIALS 


JAMES CLAUDE ELSOM 


Dr. James C. Elsom, 83, Past-President and member of the Executive 
Council of the American Congress of Physical Medicine died in Milwaukee 
of a heart attack on April 11, 1949. 


In 1936, Dr. Elsom retired from active association with the University 
of Wisconsin, an association which had been continuous since 1894. During 
his affiliation with the University, he served as Professor of Physical Educa- 
tion, Medical Examiner, Professor of Physical Therapy and Director of Phys- 
ical Therapy at the University of Wisconsin General Hospital, Madison, 


Dr. Elsom was born in Nelson County, Virginia on May 16, 1806. He 
received his education from Norwood College, Virginia and Medical College 
of Virginia, receiving his M.D. in 1886. He was Physical Director of the 
Young Men’s Christian Association in Galveston, Texas from 1889-1891 and 
held the same position in Minneapolis from 1892-1894, at which time he joined 
the faculty of the University of Wisconsin. In World War I, Dr. Elsom 
served as Captain in the U.S. Medical Corps. He was a frequent contributor 
to periodicals in the fields of medicine and physical education and in 1929, 
published the book “Community Recreation.” 

The officers and members of the American Congress of l’hysical Medicine 
extend their sympathy to his family. 


INSTRUCTION COURSES 


In the past there have been many instruction courses, held at the Con- 
gress and elsewhere, in physical medicine and physical therapy. Before the 
field of physical medicine developed into a full-fledged specialty, these courses 
were designed for the physician who had an interest in physical medicine 
and who wished to learn more relative to the indications and procedures 
used, and to assist in further training of technicians. In most instances, these 
physicians did not consider themselves specialists. At that time, many of 
the physical therapy technicians were more aware of the technics used than 
were some of the physicians. Even at present, many technicians are asked 
to use their own judgment in the treatment of patients by physical procedures. 
secause of the interest of the technician in instruction, the scarcity of physi- 
cians who practice physical medicine as a specialty, and the tendency on the 
part of the physician to delegate most of the practice of physical medicine 
to the judgment of the technician, instruction courses have been poorly at- 
tended by physicians and well attended by technicians. This has made it 
somewhat difficult to organize courses on a level which is commensurate 
with the education and professional training of both groups. The tendency 
has been ta organize the courses on a level which would be of interest to the 
technician, rather than to the physician. 
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In recent years, because of the increased interest in specialization and 
the rather extensive research being done in the field, instruction courses, or- 
ganized for the purpose of teaching the physician the use of physical medicine 
in a more or less elementary manner, have become unsatisfactory for many 
young physicians. Many of these young men are attempting to specialize 
in physical medicine and are looking forward to the time when they might 
take the examination to become diplomates of the American Board of Physi- 
cal Medicine. They will have had formal training, perhaps residencies, or 
considerable experience in the practice of physical medicine. Therefore, they 


are interested in more advanced instruction than would be the physician who 
is interested in the field to the extent that he might use certain procedures 
indicated in another specialty, or in general practice, or that he might have 
sufficient knowledge to know when to refer a patient to a physiatrist. 


\s the field has become more developed, the rationale and the scientific 
basic principles for the use of physical procedures are more evident. It is 
obvious that a wide basic knowledge relative to the field is necessary to prac- 
tice, to do research, and to keep up to date in the field. The knowledge 
necessary to practice physical medicine adequately has evolved into that 


which is on a level with any other specialty. This being the case, the subject 
matter presented in some of the courses of instruction should consist of that 

f which would be of particular interest to the physician according to his edu 
cational background, whether it be for the young man beginning to specialize, 
the general practitioner or the physiatrist. 


It is for these reasons that the instruction courses given during the 
meeting of the Congress have been changed. After several years of expert- 
ence in organizing these courses, the Committee on Education believed that 


two courses should be made available. One course is for physicians who 
are not specialists, but interested generally. The subjects chosen for this 


course are to be those of a clinical nature, the presentation to be somewhat 
broad, and of practical value. Also, the courses are to be on a level at which 
technicians could obtain considerable assistance, if they wish to attend. The 
second group of subjects to be presented are those in which the physicians 


especially interested in physical medicine, or physicians preparing for the 


specialty Board, would be particularly interested. The subjects presented 
will be mainly in the basic sciences and research developments as related to 
physical medicine. The number of subjects is limited, but several hours may 


be devoted to one subject, such as certain phases of physiology or anatomy. 


This gives the instructors an opportunity to cover more specific. material 
and bring the subject matter up to date for the physician particularly inter- 
ested in the field, and gives a good review of those who may be preparing 


for Poard examinations. 


The criticism in the past relative to the courses at the Congress was that 


the material was too elementary, and that the instructor had to cover too 


broad a subject to do more than deal with generalities. In limiting the num- 


her of subjects given each year, some of these difficulties may be overcome. 
It is the desire of the Committee on Education to limit the subjects each year 


in order to cover the material adequately, to obtain speakers who are out- 
standing authorities in each field, and to repeat the subjects every three to 
five years in both courses. By doing this, the subjects presented can be kept 


up to date, and rather extensive courses in a given subject- basic, research or 


clinical can be presented. 


The possibility of presenting only one group of subjects was considered, 
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and has been done in the past, but there is considerable variance of interest 
among the members of the Congress and others interested in physical medi- 
cine. Therefore, the presentation of the two courses, one primarily clinical 
and the other primarily on.basic principles and research, seemed more ade- 
quate. It allows a choice of either for those taking the course and, whereas 
all twenty lectures could not bé covered in one year, by repeating them over 
a period of years, any one individual could attend all of the presentations. 


The instruction course of the Congress is in no way to replace the sci- 
entific session. 

There are a number of medical centers, over the country, which have 
made very earnest attempts to conduct instruction courses in physical medi- 
cine. These courses have been designed to attract physicians primarily. How- 
ever, even in many of these, there has been a tendency for the courses to be 
poorly attended by the physicians, and well attended by technical personnel. 
This undoubtedly is largely the fault of physicians, who tend to send their 
technical assistants, because they do not realize the need for them to know 
more concerning the field than do the technical aides. In addition, it saves 
time for them to send technicians, rather than to go themselves. By doing 
this, the physicians are only fostering the already too great tendency to make 
the technician use medical judgment in the treatment of patients. 

In addition to this, and perhaps of greater importance, is the fact that 
the field of physical medicine cannot be placed on a, completely scientific 
footing until the physician becomes fully cognizant of the fact that an educa- 
tional background in medicine is necessary to grasp the full importance of its 
use. It is no more logical to assume that the medical aspects of physical 
medicine can be learned and carried on adequately by having the physica! 
therapy technician keep up with advances in the field by attending instruction 
courses, than it would be for the roentgenologist to send his technical aides 
to such courses and expect to remain in touch with the field of roentgenology. 
This does not mean that the physical therapy technician is not an important 
person in the practice of this branch of medicine. She should be instructed 
likewise, but on her level; she should not be expected to be an authority 
on the whole field. 

The physician is more likely to consider instruction courses more im- 
portant to him, or more nearly on his level, if the subjects deal with clinical 
aspects and if the courses are conducted for physicians only. It has been 
shown in a few instances that where the combined courses (for physical 
therapy technicians and physicians) were poorly attended by physicians, 
when the courses were changed to those for physicians only they were rela- 
tively better attended by medical men. 


In view of some of the difficulties mentioned, it might be well to con- 
sider having yearly courses conducted in different parts of the country, and 
that these courses be divided into those designed for the physiatrist, for the 
general practitioner, and for the technician, rather than trying to conduct 
one general course to attract all groups. 
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MEDICAL NEWS 


Dr. Kovacs Speaks 

Dr. Richard Kovacs spoke on the “Uses and 
Abuses of Physical Therapy in Industrial Medi- 
cine and Surgery” at the annual convention of 
the Medical Society of the State of New York, 
held in Buffalo, May 2 to 5, 1949. His paper was 
in the Section on Industriai Medical and Surgery. 


Dr. Boynton Promoted 
Dr. Ben L. Boynton has recently been made 
professor cf physical medicine, Baylor University 
College of Medicine, Dallas. 


Physical Medicine Appointment 


Dr. Isadore Levin has been appointed associate 
professor of medicine, in charge of the department 
of physical medicine on the faculty of George- 
town University School of Medicine, Washington. 
Dr. l.evin was in the United States Public Health 
Service from 1931 through 1933, and was in gen- 
eral practice from 1933 to 1936 in this city. He 
has been specializing in physical medicine since 
1936 and has been director of the physical medi- 
cine department at Doctors Hospital since its 
opening in 1940, 


Offices of Baruch Committee on Physical 
Medicine Moved 
\s of May 1, 1949, the offices of the 
Committee on Physical Medicine have been 
moved to 30 North Michigan Avenue, Chicago 2. 


Baruch 


D. T. Watson School Changes Name 


The name of the D. T. Watson School of Phys- 
iotherapy has been changed to the D. T. Watson 
School of Physiatrics, and training in physical 
medicine is now offered to physicians as well as 
to physical therapists. 


Medical Periodicals Wanted 


The National Committee for Chile is now re- 
ceiving gifts for the library of the Medical School 
of the University of Chile at its new Collection 
Center in the Library of Congress, Washington 
The newer materials in the library, including pe- 
riodicals, books and reference materials, 
totally destroyed in the recent fire. Medical pe- 
riodicals of the last ten years and recent medical 
books are urgently needed. Contributions should 
be sent to the Committee, Room 318, Library 
of Congress, Washington, D. C. 


were 
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Session on Physical Medicine 
Medical Society of the State of New York 

A symposium on “Rehabilitation” was presented 
in the session on Physical Medicine. during the 
1949 annual convention of the Medical Society 
of the State of New York, held May 2 to 6, in 
Buffalo, New York. The speakers and their sub- 
jects were: “Rehabilitation of the Paraplegic in 
the Veterans Administration,” Harry Kessler, 
M.D., and Arthur S. Abramson, M.D.; “Reha- 
bilitation in Hemiplegia by the Private Physi- 
cian,” Donald A. Covalt, M.D., and “Returning 
the Patient to Normal Activity Following In- 
jury” by R. Plato Schwartz, M.D. 


Association for Physical and Mental 
Rehabilitation 
The annual session of the Association for Phys- 
ical and Mental Rehabilitation was held May 18 
to 21, 1949, at the Hotel New Yorker, New York, 


N. Y. Among the speakers were: 
Richard Kovacs, New York, Evelution of Physical 
Medicine Rehabilitation. 


__ A. B. Knudson, M.D., The Role of Corrective 
Therapy in Physical Medicine Rehabilitation. 


Howard A. Rusk, M.D., Rehabilitation, Its Place in 
Medical Care. 

Hans Kraus, M.D., Therapeutic Exercises in Reha- 
bilitation. 


Jack Lovelock, M.D., Rehabilitation in Poliomyelitis. 

Donald A. Covalt, M.D., Development of Physical 
Medicine Rehabilitation in Civilian Hospitals. 

Cite Mient, M.D., Rehabilitation of the Chronic Medi 
cally ttl. 

H. Harrison Clarke, Ph.D., 
Objective Orthopedic Strength 


Further Development of 


ests. 
History of Medical Gym 


Sidney Licht, M.D., The 
nastics. 

Josephine Rathbone, Ph.D., The Group Approach to 
Technics in Relaxation. 


Arthur S. Abramson, M.D., Exercises for Paraplegics. 

Louis B. Newman, M.D., Fundamentals in Evaluating 
Disabilities. 

Karl Harpuder, 
ercise. 

Eugene J. Taylor, Social and Economic Implications 
of an Aging Population. 


M.D., Vascular Adjustments in Ex- 


National Foundation bor Cerebral Palsy 


At the first national public conference in New 
York on cerebral palsy the formation of the Na- 
tional Foundation for Cerebral Palsy was an- 
nounced by Leonard Goldenson, president. The 
foundation will serve as “a clearing house of in- 
formation, a coordinating agency and driving 
force” for cerebral palsy organizations through- 
out the country. Other officers of the foundation 
were listed as Mr. Arthur Larschan, New York, 
and Mr. Albert Felmet, Jr., president of the New 
York State Cerebral Palsy Association, which 
sponsored the conference, and Mrs. James Killilea 
of Rye, chairman of the board. Mr. Larschan and 
Mrs. kKillilea are vice-presidents of the state or- 
ganization. They and Dr. Foster Kennedy, chief 
of neurology at Bellevue Hospital, were the in- 
corporators. 
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Open New Laboratory 


The University of Illinois’ new $400,000 Aero 
Medical and Physical Environment Laboratory, 
planned to study the effect of physical environ- 
ment in health and disease, has been opened. Dr. 
Andrew C. Ivy, vice-president of the University 
of Illinois in charge of the Chicago Professional 
Colleges, will serve as director. The staff is 
headed by Dr. John P. Marba.,er, research di- 
rector; Victor Guillemin, Jr., Ph.D., biophysicist, 
and Maurice K. Fahnestock, M.S., engineering di- 
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rector. The research studies are expected to con- 
tribute to basic physiologic knowledge concerning 
the effect of physical environmental factors on 
healthy and diseased human beings. The studies 
also are designed to improve therapeutic proce- 
dures in the treatment of certain types of disease 
and to supplement present knowledge in the field 
of aviation medicine. Major installations planned 
for the future include a radiation test laboratory, 
a constant temperature, humidity and pressure 
room and a noise and vibration-free room. 


Short Courses in the Diagnosis and Treatment of Poliomyelitis Patients for Physicians 


Scheduled during 1949 
(as of May 1, 1949) 
For Detailed Informat:on 
and 
for enrollment write to: 


William T. Green, M.D. 


Scheduled Courses 


13-17 

15-19 

18-23 

Aug. 8-13 

Aug. 29-Sept. 3 

I). T. Watson School of 1-3 weeks, depending on need 
Physiatrics of each individual. Dates to 

Leetsdale, Pennsylvania be specially arranged. Em- 

phasis on when to prescribe 

the respirator and when the 

rocking bed, with variations 

to meet the needs of each pa- 

tient. 

3-6 months, starting July 5, 

and October 3. 

3 days—probably the second 

week in July. 


Training Center 
June 
Aug. 
July 


Children’s Hospital 
toston, Massachusetts 
Cleveland, Ohio 


John A. Toomey, M.D. 
Dept. of Contagious Diseases 


Jessie Wright, M.D. 
Medical Director 


Robert L. Bennett, M.D. 
Director of Physical Medicine 
W. H. Northway, M.D. 
Assistant Dean 


Georgia Warm Springs Foundation 
Warm Springs, Georgia 
Stanford University 

School of Medicine... 
San Francisco, Calif. 
University of Colorado 

Medical Center 
Denver, Colorado 


Nov. 
Nov. 


23-28 
14-19 


Winona C. Campbell, M.D. 
Director of Poliomyelitis 
Teaching Program 


The Coordinating Council for Cerebral Palsy in New York City 
(Continued from page 408) 
Space Requirements 

In general, a minimum of four rooms or areas would be required — one for each 
of the therapies and a fourth which might be employed as an office for interviews. 
One of the rooms should be large enough to be used for group conferences and lectures. 
Facilities for examining patients should be provided in one of the rooms, possibly in 
the form of an ante-room. 

It is planned to discuss further the question of personnel and training. The ques- 
tion of actual operation of the clinic — equipment, records, conferences, etc. — has still 
to be gone into. 


Preliminary Comments on School Clinics 


The nucleus of a training program for cerebral palsied children is essentially edu- 


cational. Classes should be established in public school buildings headed by a teacher 
in charge. Since the educational program for cerebral palsied children emanates largely 
from the medical situation, the school project should be supervised by a physician. 
This doctor in charge would, logically, be the head of the cerebral palsy clinic in a 
hospital associated with the school unit. He would visit the school approximately 
once a week or as often as necessary and make periodic examinations and indications 
for training. Facilities for treatment would be established in the schools, and the chil- 
dren weuld receive physical therapy, occupational therapy and speech therapy in the 
school environment. The hospital with which the school is connected would serve as 
an adjunct to it and would supply treatment which could not be provided in the school 
itself. The treatment load of cerebral palsy clinics in hospitals would thus be reduced 
and a tremendous saving in time for parents, children and staff would be effected. 
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BOOK REVIEWS 


THE MACHINERY OF THE BODY. sy 
Anton J. Carlson and Victor Johnson. Third edi- 
tion. Cloth. Price, $4.50. Pp. 639, with 220 illus- 
trations. University of Chicago Press, 5750 Ellis 
Ave., Chicago 37, 1948. 


This is the third edition of the most useful 
textbook on the basic principles of physiology for 
students with a minimal background. 
The basic text is essentially the same as in the 
previous edition, and to it the authors have added 
some of the’ more important advances in the 
medicine and physiology, including 
the newer knowledge of blood transfusion and 
the use of blood banks, of nutrition and vitamins, 
of the employment of radioactive elements in bio- 
logic research, and of the use of sulfa compounds 
and penicillin. Suitable illustrations have 
added, and many minor changes in phraseology 
have been made. 

This book is highly recommended as a suitable 
text to elementary physiology. 
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PERIPHERAL VASCULAR DISEASES. By 
David It’. Kramer, M.D., F.A.C.P., Associate Pro- 
fessor of Medicine, Jefferson Medical College; As- 
sistant Physician, Jefferson Hospital; Chief Clini- 
cal Assistant, Vascular Clinic, Jefferson Hospital; 
Visiting Physician, Medical Division, Philadelphia 
General Hospital; Consultant on Peripheral Vas- 
cular Disorders, Philadelphia General Hospital; 
Attending Physician, Metabolic Division and 
Chiet of Diabetic Clinic, Jewish Hospital; At- 
tending Physician and in Charge of Metabolic and 


Peripheral Vascular Disorders, St. Luke’s and 
Children’s Medical Center; Metabolist to Eagle- 
ville Sanatorium. Foreword by Edward L. Bortz, 


M.D. Fabrikoid 
illustrations. F. A 
Philadelphia 3, 1948 


Price, $8.00. 
Davis Co., 


Pp. 620 with 157 
1914 Cherry St., 


The book is divided into five parts, part I, 
symptoms, signs and test. In this section all the 
various tests are included that have been em 


ployed with an explanation of their rationale and 
an evaluation of their usefulness. The author con 
cludes that the following have been most helpful 
to him: oscillometer, histamine test, thermometric 
studies, x-ray arteriography on selected cases and 
observations on venous filling time and tests for 
plantar ischemia. Part II 
cular here the 
thromboangiitis obliterans, 
acute, subacute and chronic arteritis are consid- 
ered. A chapter is devoted to the treatment of 
thromboangiitis obliterans in which the various 
types of physical measures are briefly discussed 
A suggestion for the locai use of ultraviolet ray 
therapy shows a lack of understanding of the 


— The occlusive vas 
usual forms, 
periarteritis 


such as 
nodosa, 


disorders; 
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modality. The recommendation for the positive 
negative apparatus because of a belief that there 
is “improvement of circulation, development of a 
new blood supply and assisting the circulation of 
blood to distal parts” has not been the consensus 
of opinion of most clinics, and comments on dia- 
thermy and infra-red rays fail to show how they 
may be employed to their best advantage. The 
other forms of treatment such as medications, in- 
travenous therapy and surgery are commented on. 
Part I1l — Vasospastic, vasodilator, and unclas- 
sified groups: This grouping consists of the func- 
tional disorders, scleroderma and Raynaud's dis- 
eases, and also such local conditions as mechani- 
cal irritation due to cervical rib, transverse spin- 
ous process and anterior scalenus syndrome. Cer- 
tain occupational disturbances are discussed in 
the vasospastic disorders. Part 1V — Gangrene 
and leg ulcers: All the various causes for these 
conditions are very briefly considered. There is 
a repetition of the conditions found in the earlier 
chapters plus numerous other disorders. This sec- 
tion is sketchy. Part V — Veins, anticoagulants, 
antibiotics and lymphedema: The author has 
covered the subject completely and has imcluded 
all the modern forms of treatment and diagnostic 
procedures. The tendency to recommend too many 
types of therapy with equal favor might be con- 
fusing to students and general practitioners. Dr. 
Kramer is one of the outstanding authorities on 
peripheral vascular disease and his experience and 
knowledge of these disorders entitle him to write 
in a more dogmatic manner. 

The illustrations are numerous but in many in- 
stances are poorly reproduced. The photographs 
of leg uleers or amputations for the many diseases 
are repetitous without in the least showing any 
characteristic features. A more generous use of 
colored plates (only two are included) with a 
more judicious selection of the black and white 
illustrations would be an improvement. 


FUNCTIONAL NEURO-ANATOMY. By A. R. 
Buchanan, M.D., Professor of Anatomy, University 
of Colorado School of Medicine, Denver. Fabri- 
koid. Price, $8.50. Pp. 242, with 199 illustrations. 
Lea & Febiger, 600 S. Washington Square, Phila- 
delphia 6, 1948. 


This volume is the result of fifteen years work 
by the author so to present this subject so that 
it does not remain a deep and unsolved mystery 
to the student until the final lectures of the 
course are given. This is indeed a worthy cause 
and the writer has not only accomplished his task 
but has done it well. The reviewer wishes that 
such a text had been available when he studied 
the subject. <A_ strictly functional approach has 
been made so that the students’ interest and un- 
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derstanding of the subject matter is never lost. 
Another excellent innovation is that clinical ap- 
plications of neuroanatomy are fully discussed 
within the body of the text. The clinical sig- 
nificance of what is being studied therefore is 
impressed on the student from the very first. 
The subject matter is ably presented and, as the 
author states, the text is not intended to be an 
exhaustive presentation of the subject but is rather 
designed to present the subject in as simple and 
direct a manner as conducive to the rapid assimila- 
tion of a working knowledge of the nervous sys- 
tem. The figures representing cross-sections of 
the nervous system are based upon tracings of 
actual sections prepared in the author's depart- 
ment. The illustrations used are excellent and 
well chosen 

This book is highly recommended to students 
and to those physicians who want to have a good 
reference in their library. Physiatrists should find 
this volume of particular interest. 


THE WORLD WITHIN. Edited by Mary Louise 
Aswell, with an introduction and notes by Frederic 
Wertham, M.D. Cloth. Pp. 376. Price, $3.75. Whit- 
tlesey House. MeGraw-Hill Book Company, 330 
West 42nd Street, New York 18, 1947. 

In view of the popularity of “psychiatric” nov- 
els this collection of stories taken from the classics 
as well as from contemporary literature should 


have considerable appeal to lay readers as well 
as to those professionally interested in mental dis- 


ease. Each story is prefaced by a brief biographi- 
cal note and followed by an analysis of the psy 
chiatric content. This is very intriguing reading 
by itself, and with the comments especially pro 
vocative to the student of psychodynamics. 

FOUNDATIONS OF PSYCHOLOGY. Fdited 
hy Edwin Garrigues Boring, Herbert Stdney Lang- 
feld and Iarry Porter. Weld. Cloth. Price, $4.00. 
Pp. 632, with 248 illustrations. John Wiley & 
Sons, Inc., 440 Fourth Ave., New York 16; Chap 
man & Hall, Ltd., 37-39 Essex Street, Strand, 
London, W.C. 2, 1948. 


This is the sixth printing of the original work 
which bears a copyright date of 1935. The chap- 
ters are written by nineteen contributors who are 
specialists in their respective fields such as Borins 
on Intensity, Dallenbach on Somesthesis, Wever 
on Audition, Longfeld on Action and others. 

TREATMENT BY MANIPULATION IN 
GENERAL AND CONSULTING PRACTICE. By 
A. G. Timbrell Fisher, M.C., M.B., Ch.B. Fifth edi- 
tion of “Manipulative Surgery.” Cloth. Price, 
$5.00. Pp. 275, with 126 illustrations. Paul B. 
Hoeber, Inc., Medical Book Department of Har- 
per & Brothers, 49 E. 33rd St., New York 16, 1948. 


That this excellent work is in its fifth edition 
is proof of its value. Unfortunately there are too 
few references or books available for consultation 
on this important field of therapy and this new 
edition should prove to be most welcome. The 
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objective of the author is to draw attention to 
the great importance and value of manipulative 
treatment in the treatment, in carefully selected 
cases, of certain of the sequelae of injuries and 
diseases particularly affecting the joints, muscles, 
tendons and fasciae. Much new material has been 
added, including 45 additional illustrations. Many 
sections have been rewritten and expanded in an 
attempt to incorporate recent advances, particu- 
larly in the treatment of cuppling deformities of 
rheumatic disease. It is to be regretted that so 
little training is given in this form of treatment 
to students in medical schools. It is too true 
that this type of treatment has often fallen into 
ill repute because of abuses by either non-medical 
practitioners or by unqualified individuals. How- 
ever, here is a book well written, and well illus- 
trated so that with study a physician should be 
capable of becoming quite competent. There is 
a short but excellent historical introduction. Chap- 
ter 2 deals with pathology; chapter 3, the pre- 
vention of adhesions; chapter 4, the diagnosis of 
adhesiors; chapter 5, the general principles of 
manipulative treatment. There is a splendid chap- 
ter on the dangers of manipulation in unsuitable 
cases and a chapter on the cult of osteopathy. 

Every physiatrist should certainly have this vol- 
ume in his library tor it is a most valuable work 
for those working in the field of physical medi- 
cine. The book is highly recommended to the 
entire medical profession, 


HISTOPATHOLOGY OF TRRADIATION 
FROM EXTERNAL AND INTERNAL 
SOURCES. Edited by [liam Bloom, M.D. Con- 
tributing authors: William Bloom, M.D.; Mar- 
gvaret A. Bloom, M.D.; Veter Paul Henry De 
Bruyan, M.D.; Minnie Heller, B.S.; Marjorie Is- 
mond; Raymond G. Murray, Ph.D.; Mila Pierce, 
M.D.; Ruth P. Rhoades, M.A.; Ray S. Snider, 
Ph.D.; George Svihla, M.S.; Ella Tyree, B.S. Na- 
tional Nuclear Energy Series, Manhattan Project 
Technical Section. Pp. 808, with 546 photomicro- 
graphs, autoradiographs and camera lucida draw- 
ings. Cloth. Price, $8.00. McGraw-Hill Book 
Company, Inc., 330 West 42nd Street, New York 
18, 1948. 


\ series of volumes has been prepared as a 
record of the extraordinary work done during the 
war by the Manhattan Project and the Atomic 
Energy Commission. According to the preface 
of the present volume (which is identified by the 
number “IV-22 I) the declassifed portion of the 
National Nuclear Energy Series, when completed, 
is expected to consist of some 60 volumes. Divi- 
sion IV will deal with the Plutonium Project. 
The present volume has a special interest be- 
cause it includes so much of the pharmacology 
of an artificial element, plutonium, unheard of ten 
vears ago. It has six prefaces, all of them in- 
teresting because of the light they shed upon the 
various aspects of the project as a whole. The 
text deals mainly with the effects of radiations 
from radicactive isotopes, administered in various 
ways, but roentgen rays, gamma rays from ra- 
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dium, and neutron beams from a cyclotron were 
also used. Slow neutrons were given to mice 
in boron-lined lead boxes inserted into the tun- 
nels of the Clinton pile. 

The 808 pages of the book are devoted to a 
minute description of the effects of these radia- 
tions on all parts of the animal body; the skin, 
the bones, the various abdominal viscera, the 
nervous system, and the reproductive organs are 
taken up individually. A profusion of photomicro- 
graphs, autoradiographs, and colored plates gives this 
book a great documentary value, and it contains 
much important quantitative information. A conclud- 
ing chapter summarizes the results, among them the 
fact that no qualitative differences have been found in 
the reaction of animals to comparably effective 
doses of the ionizing! radiations studied. Signifi- 
cant differences are found among the isotopes, 
however; while sodium 24, for instance, remains 
distributed through the body so uniformly that 
its effects resemble these of a single large dose 
of total-body radiation from an external source, 
barium 140 is an example of others that produce 
obvious damage only in those radiosensitive or- 
gans in which they localize. 

In addition to being written in a commendably 
clear and careful style, the book is thoroughly 
indexed. It will have permanent value to every- 
one concerned in the development of radiology. 


DICTATORS AND DISCIPLES FROM CAE- 
SAR TO STALIN: A PsycHOANALyTic INTERPRE- 
rATION OF History. By Gustav Bychowski, M. D 
Preface by Carl Binger, M.D. Cloth. Price, $4.25. 
Pp. 264. International Universities Press, 227 W. 
13th St., New York 11, 1948. 

This is a book that should be read by every 
physician. Dr. Bychowski in a cool and lucid and 
eloquent book tells the story of Julius Caesar, 
Oliver Cromwell, Robespierre, Hitler and Stalin 
The author tells this story of the rise and fall of 
these dictators, and what forces flung them into 
the zenith of history determined their orbits, at- 
tracted other bodies to them and finally hurtled 
them like spent meteorites into the crater of their 
devastation. Since the author is distinguished as 
a psychiatrist and psychoanalyst it is to be ex- 
pected that his interpretation of this history will 
be a psychologic one without any underestimation 
of the strength of social and economic forces. 
The author does not foist his interpretations on 
the reader. He is far too skilled a clinician to 
do so. Instead he allows history to tell its story 
only interposing his own constructions when the 
facts have all but convinced us. 


HOW TO CONQUER YOUR HANDICAPS. 
By Marie Beynon Ray. Fabrikoid. Pp. 336. Price, 
$3.00. Bobbs-Merrill Company, 724-730 North Meri- 
dian St., Indianapolis 7, 1948. 

This book is a presentation of the “third phase 
of medical care,” or rehabilitation, in simple, non- 
technical language which should prove to be of 
interest to the handicapped, the lay public and the 
physician. To support her thesis that no one suc- 
ceeds without a handicap, the author presents 
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many brief biographical sketches and instances of 
individuals who have had physical impediments 
and how they attained seemingly impossible goals 
because of the handicaps involved. The various 
types of physical disabilities which are dealt with 
at some length are congenital and acquired de- 
fects of the face, breasts, spine and extremities, 
paraplegia, impairment of vision, audition and 
speech, and old age. Also she points out the 
various physicians who have pioneered in devel- 
oping new technics for rehabilitating the disabled. 
Appended to the text is a list of organizations 
which are helping the handicapped person become 
a useful citizen and where information may be 
obtained concerning the proper handling and 
treatment of such individuals. 

This book should be of special interest to the 
physiatrist since it is concerned with some of ‘the 
more practical aspects of rehabilitation, and many 
handicapped patients will be familiar with it. 


HEMATOLOGY. By Cyrus C. Sturgis, Profes- 
sor of Medicine, Chairman of the Department of 
Medicine and Director of the Thomas Henry Simp- 
son Memorial Institute for Medical Research of the 
University of Michigan. Cloth. Pp. 946, with 93 il- 
lustrations, 9 color plates. Price, $12.50. Charles C. 
Thomas, Publisher, 301-327 East Lawrence Avenue, 
Springfield, Ill, 1948. 


This is a new volume on blood diseases written 
by an authoritative clinician and laboratory work- 
er whose enviable reputation and superb teaching 
on this important branch of medicine is world re- 
nowned. Each topic is preceded by a historical 
development which appreciably adds to its pres- 
entation and should be enjoyed by the beginning 
student. Each reference is individually foot noted 
as well as compiled in a separate bibliography, 
which is alphabetically arranged by authors and 
adds to the value of this volume as a reference 
book. 

Fault could be found in this edition by a lack 
of essential illustrations. The descriptions of cell 
types are good, but without some graphic dem 
onstration of  megaloblasts, megakaryocytes, 
Gaucher cells or Niemann-Pick cells it is doubt- 
ful that a neophyte would be able to recognize 
these under the microscope. Little attention is 
given to the determination of the corpuscular con- 
stants or to their significance; the implication that 
the mean corpuscular hemoglobin concentration 
is raised in pernicious anemia is not valid. This 
is a most comprehensive and up to date work 
presented in a readable, precise and scholarly man- 
ner. 

DIAGRAMS AND DIRECTIONS FOR MAK- 
ING EQUIPMENT FOR HANDICAPPED 
CHILDREN PARTICULARLY FOR CERE- 
BRAL PALSIED. Paper: Pp. 12, illustrated. Price, 
$1.00. Association for the Aid of Crippled Chil- 
dren, New York, 1948. 

The diagrams in this series have been selected 
to supplant those already in existence. Other 
equipment diagrams and pictures may be secured. 
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Dissociation Between Pain and Temperature in 
Spinal Cord Lesions. I. C. Sherman, and A. J. 
Arieff. 


J. Nerv. & Ment. Dis. 108:271 (Oct.) 1948. 


Sherman and Arieff point out that in most text- 
books of neurology and neuroanatomy it is gen- 
erally stated that the fibers of the lateral spino- 
thalamic tract convey the sensations of pain and 
temperature, leaving the impression that both mo- 
dalities are conveyed in the same tract and that 
they suffer simultaneously in disease. The diag- 
nosis of hysteria at times had been erroneously 
attached to a patient who suffers only the loss of 
pain sensation with preservation of temperature 
sense and vice versa. ‘These misunderstandings 
exist in spite of the fact that there are definite 
contributions in the literature to indicate that these 
modalities may be lost differentially by lesions in 
the spinal cord. The authors present 4 cases 
which represent instances of dissociation of pain 
and temperature sense in intramedullary and ex- 
tramedullary spinal cord disease. In the first case, 
temperature sense was present but diminished in 
areas of analgesia in two separated dermatome 
areas as a result of syringomyelia. In the second 
case, there was loss of temperature sense in an 
area where pain sense was well preserved in an 
intramedullary lesion. Because of this one may 
postulate separate pathways for pain and temper- 
ature. The third case showed preservation of 
temperature with loss of pain in the presence of 
extramedullary compression. The fourth case 
shows loss of pain and cold perception with pres- 
ervation of warmth perception as a result of an 
intrameduilary lesion. The authors conclude that 
the functional anatomy of the spinothalmic tract 
is still not completely understood. 


Experience with Radioactive Iodine in the Treat- 
ment of Hyperthyroidism. George Crile, Jr., E. 
Perry McCullagh, and Otto Glasser. 

Cleveland Clin. Quart. 16:1 (Jan.) 1949, 


I'3t differs from many radioactive substances 
in that its half life, or the length of time it takes 
to expend one-half of its potential radioactivity, 
is only eight days. At the end of a month most 
of the radioactivity is gone, and by two or three 
months practically none remains. Since the radio- 
activity of I'*! disappears in a short time there 
is no danger of later ill effects due to retention 
of a long-lived radioactive substance in the body. 

The initial dose of I'*! for patients with Graves’ 
disease is one-half to two-thirds of the average 
dose required to effect a cure. If 4 mc. are given 
about half of the patients are well after a single 
treatment and only 10 per cent develop even a 
transitory hypothyroidism. 
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During the past year 105 patients with hyper- 
thyroidism have been treated with I. Radio- 
active iodine is a simple, effective, and apparently 
a safe method of treating patients with hyperthy- 
roidism. Neither hospitalization nor supervision 
of the patient is required and the cost of treat- 
ment is less than that of thyroidectomy or pro- 
longed medical treatment. In 90 per cent of the 
cases of Graves’ disease hyperthyroidism is con- 
trolled in two to four months by 1 or 2 treat- 
ments. Ten per cent of the patients may require 
a third treatment. Diffuse goiters disappear af- 
ter treatment and the symptoms of hyperthy- 
roidism are as completely and effectively con- 
trolled as by an adequate thyroidectomy. The 
only complication which has occurred following 
treatment with I'%! is hypothyroidism, usually 
transitory, which occurs in about the same pro- 
portion of cases as after thyroidectomy. 

Hyperthyroidism associated with nodular goi- 
ters is more difficult to control than the hyper- 
thyroidism of Graves’ disease, required larger 
doses of I'*! and more treatments. Although nod- 
ular goiters become smaller after treatment with 
I'5! they do not disappear. I)! is the preferred 
treatment for elderly patients with hyperthyroid- 
ism, for those who are poor surgical risks, and 
for those with recurrent hyperthyroidism. I! 
appears to be an acceptable method of treatment 
for younger patients with Graves’ disease but 
final evaluation of its safety in young patients 
will require many years of observation. At the 
present time we are employing it in selected cases. 
I'3! is not recommended in the treatment of hy- 
perthyroidism occurring in young patients with 
nodular goiters. 


Its Early Diagnostic 
Richard Z. Query, 


Rheumatoid Spondylitis: 
Features and Management. 
Jr. 

J. A. M. A. 139:692 (March 12) 1949. 


Rheumatoid ar:hritis of the spine is a commonly 
encountered cause of backache, especially that oc- 
curring among male patients of the second and 
third decades of life. The disease is characterized 
by periods of active symptoms which alternate 
with periods of partial or complete freedom from 
discomfort. After a variable number of years 
(average fifteen to twenty-five) the process be- 
comes permanently inactive. The end result of 
the disorder is the production of the so-called 
“poker spine.” 

In the evolution of the current concept of rheu- 
matoid arthritis of the spine many synonyms are 
still in use. The varied terminology serves to 
confuse one not thoroughly familiar with the fact 
that involvement of the sacroiliac joints and lum- 
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bosacral, dorsal and cervical levels of the spine 
represents the usual progression of one and the 
same disease—rheumatoid spondylitis. Synonyms 
frequently encountered in the literature are Marie- 
Strumpell’s spondylitis liga 
mentosa of Knaggs, von Dachterew’s 
ankylosing spondylitis, adolescent or 
spondylitis, spondylitis ankylopitics and spondyl- 
arthritis. The designation for this disease which 
is recommended by the American Rheumatism As- 
sociation is “rheumatoid spondylitis.” 

The criteria for the diagnosis of rheumatoid 
spondylitis are presented. An observation relative 
to the difference in sex incidence among a small 


disease, ossificans 
syndrome, 


juvenile 


group of private patients with this disease is re 
ported. This observation is at variance with that 
generally reported. There is no known specific 
cure for rheumatoid spondylitis. However, if 
treatment is started early in the course of the 
disease and continued faithfully, much can_ be 


done toward preventing and even correcting spin 
al deformity The therapeutic regimen should 
be well rounded and should include: maintenance 
ofa health, regulation of 
rest, diligent deep breathing and 
postural exercises, appropriate physical therapy 
procedures and roentgen therapy to the segments 
of the spine that are actively involved clinically 


general state of 


execution of 


good 


Surgical Re ief of Pain in Shoulder and Upper Ex- 
tremity. A. F. Jonas. 


Pennsylvania M. J. 51:1377 (Sept.) 1948. 


The author points out that pain in the shoulder 
and upper extremity dismissed as 
“neuritis” or treated with heat and salicylates with 
indifferent or poor results. In a large proportion 
of cases the pain is caused by a lesion amenable 
to surgical or orthopedic correction. Understand- 
such 


frequently is 


ing of the neurologic pathways mediating 
pain is essential author’s patients 
with cervical ribs had undergone previous chole- 
cystectomy without relief; another with cervical 
intervertebral disk had led the restricted life of 
an anguinal cripple. The author discusses pains 
caused by lesions of the intervertebral 
disks and by cervical 
ticus syndrome, 
nerves and those involving the autonomic nervous 
system, such as Raynaud's disease and Weir Mit 
chell's 
able for 
wider appreciation 


Two of the 


cervical 
also the scalenus an- 


peripheral 


ribs: 


lesions involving the 


causalgia. Surgical procedures are avail 


relief of these conditions and deserve a 


Diagnosis and Pitfalls in Diagnosis of Poliomye- 
litis. A. F. Abt. 
J. Lancet 68:383 Oct.) 1948 


Abt distinguishes three broad clinical types of 
acute anterior poliomyelitis; namely, abortive, 
nonparalytic and = paralytic poliomyelitis. Neither 


a clinical nor a laboratory diagnosis can be made 
for the abortive type of poliomyelitis, because in 
this systemic phase of the disease a single symp 
tom or combination of any symptoms may be the 
forerunner of any acute infection. There is no 
involvement of the central nervous system at this 
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stage of the disease, and therefore lumbar punc- 
ture will reveal a normal spinal fluid. Nonparaly- 
tic poliomyelitis may be diagnosed from history, 
symptoms and clinical signs and spinal fluid 
changes even though no paresis or paralysis de- 
velops, particularly in those which occur 
during a season of the year in which polioymelitis 
is known to be prevalent and during epidemic pe- 
riods. Such cases were common in Illinois during 
the summer and fall of the 1947 This 
second stage of the disease involves the central 
nervous system, and in addition to the general 
symptoms of fever, headache, anorexia, nausea 
and vomiting there may be stiffness of the neck 
and of the back. The most indicative signs for 
diagnosis are the spine sign (ventral flexion) and 
the head drop. If both these signs are absent, 
a positive diagnosis probably will not be made. 
If one or both are present with characteristic 
spinal fluid changes, a positive diagnosis should be 
relatively easy If paralysis occurs, it usually 
develops on the second or third day of this phase 
of the disease. Pain, diminution or loss of the deep 
reflexes and twitching of muscle 
groups may be premonitory signs of approdching 
paralysis. Only a rapid method for virus iden- 
tification could positively indicate whether many 
of the cases seen in Illinois this fall were actually 
due to the poliomyelitis virus or to such other 
known viruses such as that of St. Louis encep- 
halitis, equine encephalomyelitis, a different strain 
of poliomyelitis, or a new and unknown virus 
Until a rapid method for virus culture is obtained, 
only a presumptive and not a positive diagnosis 
f such cases may be made. 


Cases 


season. 


weakness or 


An Anatomical Reason for the Various Behavoirs 
of Para'yzed Vocal Cords. Brien T. King, and 
Ralph L. Gregg. 

Ann. Otol. Rhin. & Laryng. 57:925 (Dec.) 1948 

The failure of all paralyzed vocal cords to be- 
have in the same manner has caused much con- 
fusion. Many studies and investigations have 
been made in attempts to clarify and explain the 
vagaries of such behaviors. 

The most common type of vocal cord paralysis 
observed is due to injury to the trunk of the 
recurrent causing paralysis of both ab- 
ductors and adductors to the cord. As a result of 
atrophy, fibrosis, and contracture aided by the 
slight adductor effect of the cricothyroid muscles, 
the paralyzed cord shifts from an intermediate 
position to a midline position in the majority of 


nerve, 


instances. 

There still exists in my mind some confusion 
as to the motor distribution and control of the 
sphincter mechanism of the larynx. Faradic stim- 
ulation of the ramus to the interarytenoideus 
causes complete contraction of the sphincter me 
chanism of the glottis on both sides. It may be 
because the interarytenoideus, even though sup- 
plied by both recurrent nerves, reacts to stimula- 
tion throughout its entire length or to faradic 
stimulation from either side. Stimulation of the 
rami to the adductors and abductors causes only 


unilateral contraction. 
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In unilateral recurrent trunk nerve paralysis of 
the human larynx the interarytenoideus is incap- 
able of effecting the sphincter mechanism on the 
paralyzed side or of adducting the arytenoid carti- 
lage or vocal cord on the same side. 

Experiments have not been conducted on ani- 
mals like the horse which has a double interary- 
tenoideus muscle with a median tendinous raphe 
connecting the two muscles. Further studies and 
experiments will be required in order to com- 
pletely understand the operations of the sphincter 
mechanism of the larynx. 


New Concepts of Regeneration of Peripheral 
Nerves. Frederick Hiller. 
Quart. Bull. Northwestern Univ. 

23:50 (Spring Quarter) 1949. 


Med. School 


Regeneration of peripheral nerves may pro- 
ceed within the original mesodermal channels, 
i. e. the endoneural tubes whereby, as a rule, 
prompt and complete restitution of function is 
accomplished. This type of regeneration is called 
“isomorphous neurotization” and is characterized 
by the fact that each individual axon regenerates 
within its proper mesodermal sheath. Contact 
between ganglion cells and their appropriate 
peripheral end-organs becomes reestablished. Ex- 
amples of isomorphous neurotization are to be 
found in those nerve lesions, which, although they 
interrupt the continuity of the axis-cylinders, do 
not disturb the structure of the mesodermal nerve 
stroma 

Regeneration of peripheral nerves may take 
place within a proliferating mesodermal tissue 
resulting from interruption, not only of the axis- 
cylinders, but also of the mesodermal endoneural 
tubes. This type of regeneration called “hetero- 
morphous neurotization,” is characterized by the 
fact that the nerve fibers which regenerate in the 
protoplasma of proliferating Schwann cells, fol- 
low the lead of fibroblasts and their collagenous 
fibers. Thereby a new, heteromorphous structural 
pattern is created, in which the original connec- 
tion between ganglion cells, axons and_ their 
peripheral end-organs frequently is lost. In this 
process, many regenerating nerve fibers may be 
led astray and prevented from establishing con- 
tact with the nerve segment distal to the injury. 
In such cases restitution of function is delayed 
and incomplete. Examples of heteromorphous 
neurotization are found in severe nerve contusions, 
nerve sutures and nerve grafts, particularly of 
the homogenous variety. 


Reconstruction of Thumb by Transposition of 
Adjacent Digit. R. C. Tanzer, and J. W. Litt- 
ler. 
Plastic 


1948. 


According to 


& Reconstructive Surg. 3:517 (Sept.) 


Tanzer and Littler a satisfactory 
reconstruction of the thumb should meet three 
criteria: (1) sufficient forceful flexion and ex- 
tension to permit grasping, (2) opposability of 
the tip of the reconstructed thumb to the pulp 
of at least one digit and (3) tactile sensation at 
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its tip. The authors describe a method for the 
reconstruction of subtotal or total loss of the 
thumb, which meets these requirements. They 
present 7 cases in which this method was used. 
In most cases the transposition of an adjacent 
digit to thumb position requires the use of a 
pedicle flap to close the intervening defect. It is 
preferable to perform the transposition and the 
bony fusion in separate stages in order to obtain 
a more accurate positioning of the reconstructed 
thumb. Following fusion, further revision in the 
nature of tendon transfers and grafts or shortening 
of the tip is frequently necessary. A damaged 
digit can often be more effectively employed in 
reconstructing a thumb than in attempting to 
restore its useful function as a finger. 


Refrigeration in Obstetric Crises. F. M. Allen. 
West. J. Surg. 56:513 (Oct.) 1948, 


According to Allen cbstetric hemorrhage is the 
principal cause of maternal death. Obstetricians 
of a former generation are said to have used 
the abdominal tourniquet as a final means of 
stopping postpartum hemorrhage. The method 
have been abaridoned and _ forgotten, 
doubtless because of the possibility of shock, 
paraplegia or organic damage. The author points 
out that these dangers can be reduced in pro- 
portion to the reduction of temperature. The 
unconscious or deeply anesthetized woman should 
be picked up by the feet and legs and held ver- 
tically with head down, to let all possible flood 
flow toward the head and the intestine fall toward 
the diaphragm. <A tourniquet should be applied 
quickly around the abdomen just above the pe'vic 
bones, and the patient immediately replaced hori- 
zontally on the table. A large very elastic pure 
rubber tube should be applied in several! super- 
imposed turns. The aorta and other arteries 
should thus be easily occluded. The legs and 
abdomen up to an inch or two above the tourni- 
quet should be completely surrounded by finely 
crushed ice. Though every effort should be used 
to make the time of tourniquet application as 
short as possible, reasonably efficient refrigeration 
will provide ample time for both transp~rtation 
and operation, even up to the six hour duration. 
After surgical hemostasis, when the tourniquet is 
removed, the body temperature should be raised 
rapidly to a little below normal. 


seems to 


Domiciliary Physiotherapy. Francis Back. 
srit. J. Phys. Med. 12:6 (Jan.-Feb.) 1949, 


Among the disadvantages which are usually 
stressed by officials and administrators when this 
subject is discussed are the following: 

(1) Loss to the community of skilled personnel. 
It is said that both time and money are wasted 
if the physical therapist is not employed in the 
most profitable manner. (2) Cost both in time 
and money often is discussed, but it is invariably 
the time of the doctor and the physical therapist 
to which reference is made and not that of the 
patient. 
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Advantages are: 

(1) The prevention of chronic sickness and the 
treatment of disease in its early stages. (2) Sav- 
ing of time, the time of the patient as well as 
that of the physical therapist. (3) Freeing of 
hospital beds and the continuation of physical 
treatment for those patients who have been dis- 
charged from hospital. (4) The treatment of pa- 
tients who cannot get to the hospital even if 
facilities are available. 


A Portable Electrical Manometer Suitable for 
Continuous Indication of Peripheral Venous 
Pressures. Albert A. Pollock, and Earl H. 
Wood. 

Am. Heart J. 36:899 (Dec.) 1948. 


Because of the awkwardness and difficulty in 
handling a water manometer in hospital wards, 
there is need for a simpler means of measuring 
venous pressure. An instrument devised to fill 
this need is described herein. 

A portable electrical manometer suitable for 
continuous indication of peripheral venous pres- 
sure has been described. Resting venous pres- 
sure in the arm in the supine position was deter- 
mined in ten normal subjects and found to be 
11.3 cm. of saline, with a range of 9.9 to 13.2 
centimeters. 

By the use of a strain gauge the range of which 
is +200 mm. of mercury (Model F 6-4 D-2500), 
this instrument has been used for continuous 
measurement of pressure during a trial cath- 
eterization. Because the instrument can be read 
in the dark, pressure can be determined as the 
catheter is being advanced under the fluoroscope, 
thus greatly facilitating the procedure of deter- 
mining the exact moment of entry or withdrawal 
from the right ventricle or pulmonary artery. 

Photographic recording of the pressures has 
been made simultaneously with the visual read- 
ings by connecting a recording galvanometer in 
series with the galvanometer of the instrument. 
The frequency characteristics of the combined 
manometer-catheter system precludes the use of 
the instrument ‘in its present form for accurate 
studies of ventricular pressure pulse contours. 


Activation of Human Nerves by Ischemia. Trous- 
seau’s Phenomenon in Tetany. Eric Kugelberg. 
Arch. Neurol. & Psychiat. 60:140 (Aug.) 1948. 


Symptoms of excitation induced with ischemia 
(compression with a pneumatic cuff) were studied 
on the human arm in cases of latent tetany caused 
by forced respiration and hypocalcemia. 

The Trousseau sign, or the spasm, is due to 
ischemic activation, first and foremost, of the 
proximal part of the longest motor nerve fibers. 
The electromyographic picture of the spasm is 
described The double spikes elicited in this 


manner are found to be due to an iterative re- 
sponse in the same nerve fiber. The clinical im- 
portance of observing the tactile paresthesia in 
connection with the elicitation of the Trousseau 
phenomenon is stressed. 


In the ulnar nerve, ischemia activates the A 
nerve fibers according to their threshold for an 
iterative response to a slowly rising or constant 
current. The motor discharge elicited by ischemic 
activation is, in certain respects, identical with 
that evoked by a slowly rising current. The ac- 
tivity usually starts with a unit of small amplitude, 
followed by units of progressively larger spikes. 
The units recruited are often the same, and the 
frequencies of discharge are likewise similar. 

The distribution and order of activation of dif- 
ferent tactile and motor fibers in the arm in is- 
chemia correspond well with these factors in is- 
chemic paralysis. The longer tactile fibers, the 
longer motor fibers, the shorter tactile fibers, the 
extensor motor fibers and the flexor motor fibers 
are activated and paralyzed, in the order of enum- 
eration. 

These facts are briefly discussed in relation to 
certain clinical symptoms of irritation and paraly- 
sis due to cerebral circulatory disturbances indi- 
cating that the characteristics of the different 
fibers at the periphery and retained in the central 
pathways. 


Sunlight and Skin Cancer in Kenya. F. Piers. 
srit. J. Dermat. 60:313 (Oct.) 1948. 


According to Piers the concept that frequent 
and prolonged exposure to sunlight may lead to 
the development of cutaneous cancer in man has 
received considerable support by recent experi- 
mental and epidemiologic work. Since 1941 he 
has seen 51 cutaneous cancers in the white popu- 
lation of Kenya Colony, where cutaneous cancer 
is second in frequency only to breast cancer. Most 
of the patients with cancer gave a history of fre- 
quent and prolonged exposure to the sunlight of 
equatorial Africa. The severe types of chronic 
sunburn described under the names of farmer's 
skin and chronic solar dermatitis were present in 
two-thirds of the patients with cancer. The con- 
clusion seems to be justified that sunlight is the 
paramount factor in the causation of cutaneous 
carcinoma in Kenya. The farmer, rancher and 
white hunter are exposed to the equatorial sun 
by necessity; but the town dweller, following the 
command of fashion, exposes himself voluntarily 
with a truly alarming recklessness. The habit of 
dispensing with the Victorian sun helmet alto- 
gether and of participating in outdoor activities 
and sports without adequate protection is wide- 
spread among the younger generation of Kenya. 
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TEC A CD UNIVERSAL LOW-VOLT GENERATOR 
Model WITH VARIABLE FREQUENCIES 

For Hospital and Office. . . 

For Research and Teaching 


@ Variable frequencies from 1/12 to 
2000 cycles per second (5 to 120,000 
per minute). 


@ Sine Wave and Square Wave. 

@ D.C. Straight and Pulsating. 

@ D.C. with Alternate Polarity (Slow 
Sine). 

@ Surges and Interruptions from 5 to 
60 per minute. 

@ Rest periods can be regulated from 
2/3 to 1/4 of surge cycle. 

@ A 3” Oscilloscope built in the cab- 
inet (optional). 


WRITE FOR DETAILED INFORMATION 
OR DEMONSTRATION TO 


TECA CORPORATION 


All controls clearly marked for easy operation. 220 West 42nd Street Kew York 18, 0.7 


FOR ELECTRO-DIAGNOSIS 


IONIZATION AND GENERAL GALVANIC 
AND FARADIC THERAPY 


This practical mobile unit has proven its value in the hands 
of many neurologists and physiatrists in prominent hospitals 
the country over. 
Supplies the following currents: 

1. Straight Galvanic, adequately filtered. 

2. Faradic Current. 

3. Rapid Sinusoidal. 
Used in St. Luke's, Michael Reese, N. W. University, Chi- 
cago; Wisconsin General, Madison; Univ. of Va., Richmond; 
Alexian Bros., St. Louis; Greenville Gen., S. Car.; Kansas 
State Med., Lawrence; Mayo Clinic, Rochester, Minn.; U. S. 
Army, Navy, Veterans, Etc. 
Some authorities recommend the rapid sinusoidal current in 
Sciatica and in trigeminal neuralgia. Reprints upon request. 
Also available for use as a muscle stimulator by manually 
increasing and decreasing current strength to create wave 
current. 


Literature please. 

(0 No. 5018 Portable Wall Plate. 

McIntosh No. 5018 Portable Wall Plate— () 69th Ed. Cat. ; 
Operates on 110 Volt, 60 cycle A.C. (1) Ulanski reprint on Trigeminal Neuralgia. 

() Naselli reprint on Sciatica. 


NAME...... 


McINTOSH ELECTRICAL CORP. | 


70th Anniversary — Feb. 4, 1949. 


227 N. California Ave. — Chicago 12, Ill. 


APM. 
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SESSIONS ON PHYSICAL MEDICINE AND REHABILITATION 


AMERICAN MEDICAL ASSOCIATION 

Atlantic City, June 6 to 10, 1949 
OCEAN ROOM, MARLBOROUGH-BLENHEIM HOTEL 
Wednesday Morning, June 8 — Thursday Morning, June 9 


Officers of Sessions: Chairman — Howard A. Rusk, New York; Secretary — Frank 

H. Krusen, Rochester, Minnesota 
WEDNESDAY MORNING, JUNE 8, 9 A. M. 

The principles of remedial exercise (Address of invited foreign guest) 
SVEND. CLEMMESEN, Copenhagen, Denmark 

Coordination exercises and vitamin B,. for combined degeneration of the spinal cord in 
pernicious anemia 
FRANK H. KRUSEN; BYRON E. HALL, and HENRY WOLTMAN, Rochester, 
Minnesota 

The rehabilitation of quadriplegics 
mg S. SVERDLIK; GEORGE G. DEAVER, and HOWARD A. RUSK, 
New York 

Physical medicine and rehabilitation in the Veterans Administration 
LOUIS B. NEWMAN, Hines, Illinois 

PANEL DISCUSSION ON CERTAIN COMMON PROCEDURES IN PHYSICAL 
MEDICINE AND REHABILITATION 
HOWARD A. RUSK, New York, Moderator 

What every physician should know about the teaching of crutch walking 
GEORGE G. DEAVER, New York 

What every physician should know about occupational therapy 
SIDNEY LICHT, Boston, Massachusetts 

What every physician should know about prescribing physical therapy 
GORDON M. MARTIN, Rochester, Minnesota 

What every physician should know about the office practice of physical medicine and 
rehabilitation 
GEORGE M. PIERSOL, Philadelphia, Pennsylvania 

What every physician should know about the hospital practice of physical medicine and 
rehabilitation 
WILLIAM D. PAUL, Towa City, Iowa 

THURSDAY MORNING, JUNE 9, 9 A. M. 

Physical medicine as related to rheumatic diseases (Address of invited foreign guest) 
WILLIAM S. C. COPEMAN, London, England 

What the Council on Physical Medicine and Rehabilitation has to offer the physician 
JOHN S. COULTER; HOWARD A. CARTER, and FREDERICK T. JUNG, 
Chicago, Illinois 

Physical treatment of common lesions of the shoulder (Address of invited foreign guest) 
WILLIAM TEGNER, London, England 

Physical medicine in peripheral vascular diseases 
WILLIAM BIERMAN, New York 

PANEL DISCUSSION ON CERTAIN COMMON INDICATIONS FOR PHYSI- 
CAL MEDICINE AND REHABILITATION 
HOWARD A. RUSK, New York, Moderator 

What every physician should know about rehabilitation of the crippled child 
ALFRED R. SHANDS, JR., Wilmington, Delaware 

What every physician should know about the physical treatment of backache 
HANS KRAUS, New York 

What every physician should know about physical medicine and rehabilitation in the 
prevention of chronic invalidism 
F. A. HELLEBRANDT, Richmond, Virginia 

What every physician should know about physical fitness 
ROBERT C. DARLING, New York 

What every physician should know about physical medicine and rehabilitation for in- 
dustrial injuries 


DONALD A. COVALT, New York 
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Georgia Warm Springs Foundation 
GRADUATE COURSE 


Physical Therapy and Occupational Therapy 
in the Care of Poliomyelitis 


This course is open to graduates of approved 
schools in physical therapy and occupational ther- 
apy. Such graduates must be members of the 
American Physical Therapy Association and /or 
the American Registry of .— Therapy Tech- 
nicians, and Occupational Therapy Association. 

Tuition: None. For a to Cover Trans- 
and Maintenance ontact, National 
oundation for Infantile Paralysis, 120 Broadway, 
New York 5, New York. 

Entrance Dates: First Monday in January, April, 
July and October. 

Duration of Course: The Course is divided into 
two parts: 

Part |. Over-all care of convalescent polio 
with particular emphasis and special training 
in muscle testing and muscle reeducation. 

Part Il. Particular emphasis and special 
training in functional testing and functional 
retraining. 

Each Part lasts three months and only selected 
students who have completed Part | will be ad- 
mitted to Part Il. All students applying for Part | 
must be willing to remain through Part II if 
selected 


For Information Write: 
ROBERT L. BENNETT, M.D. 
Georgia Warm Springs Foundation 

WARM SPRINGS, GEORGIA 


Electrical Engineer and Biologist, designer 
of AMA accepted equipment, seeks associa- 
tion with research institution, hospital or 
manufacturer. Seven years experience in 
biological, chemical, | and electronic 
instrument design, power generation and 
distribution. Five years director of medical 
electrical equipment corporation. BS. 
Mass. Inst. of Tech., 1936. Married. 


Add. M6 c/o A.P.M. 


OPPORTUNITIES 


(a) Physical therapists; large clinic; work prin- 
cipally with multiple sclerosis and polio cases; 
$3000-$4200. (b) Speech therapist; new cerebral 
palsy program; East. (c) Chief physical thera- 
pists; physical rehabilitation and physical medi- 
cine department; large teaching hospital; East. 
(d) Physical therapist; orthopedic hospital; uni- 
versity center; Middle West. (e) Physical thera- 
pist; student health department; state university. 
(f) Speech correctionist; teaching position, cere- 
bral palsied children with emphasis on _ speech 
therapy; California. (g) To assist orthopedic sur- 
geon, head of ‘depaftment, university medical 
school and chief of orthopedic surgery, large clin- 
ic; oppottunity for “ébtaining unusual experience. 


For further information, please write Burneice 
Larson, Medical Bureau, Palmolive Building, Chi- 
cago. 


DOCTOR 


BROADEN THE USE OF 
ULTRAVIOLET 
THERAPY 


In Your Practice 


BETTER RESULTS — GREATER 
PATIENT SATISFACTION 


Ultraviolet radiations have a wide range of 
clinical usefulness. 


To mention a few: 
@ Healing of indolent, siug- @ Lupus vulgaris, 


pityriasis rosea and other 
wounds. dermatoses. 


@ Disorders of calcium met- @ stimulating and tin 
abolism. effect 


@ Tuberculosis of the bones, artioula- 
tions, peritoneum, Intestine, larynx 
ph nodes. 


Hanovia’s full ultraviolet spectrum lamp— 
Luxor Model—is an important modality for 
your practice. 


Lamp and clinical details on request. 


HANOVIA 
Chemical & Mfg. Co. 


Newark 5, New Jersey 
Dept. 306-F 


Hanovia ts the world’s largest manufacturer of ultra 
violet lamps for the Medical Profession. 
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Golseth-Giggell 
CONSTANT CURRENT IMPULSE STIMULATOR 


WITH ELECTRONIC TIMING CONTROL (Pat. Pend.) 


@ PHYSIOTHERAPY 
@ ELECTRODIAGNOSIS 
@ SURGICAL STIMULATION 


Constant, pre-set galvanic stimuli are pro- 
duced automatically and precisely by means 
of an electronic circuit. Duration of stimulus 
and interval between stimuli are independ- 
ently adjustable from one millisecond up, 
orcurrent flow may be continuous. Strength 
of stimulus is adjustable from 0 to 25 Ma. 


Write for additional information and reprints. 


CHICAGO MEDICAL ELECTRONICS LAB., INC. 


6425 N. Avondale 


Chicago 31, Ill. 


AMERICAN CONGRESS 
OF PHYSICAL MEDICINE 


September 6, 7, 8, 9 and 10th, 1949 
NETHERLAND PLAZA 


Cincinnati, Ohio 


Please reserve for me Single......... Double........, 


Twin Bed....... Room at $........ per day, for Ar- 


A. M. 
A. M. 
I will check out........................ time P.M. 


RESERVATIONS HELD ONLY TILL 8:00 P. M. 


Single Room... $5.50, $6.00, $7.00, $10.00 
Double Bedroom, for Two..$8.00, $8.50, $9.00. $10.00, $12.00 
$9.00, $10.00, $10.50, $11.00, $12.00, $13.00 
Suite: Parlor and Bedroom..$17.00, $20.50, $35.00, $50.0) 
All rooms are outside rooms with tub, shower and four 
station radio. 


Name 
(Please Print) 


City and State... 


A VALUABLE AID 
IN 


OCCUPATIONAL 
OR 


PHYSICAL 
THERAPY 


Underwood Manvuflex is a practical, efficient device 
for manipulating and stretching joints of the fingers 
and wrist ...and for strengthening intrinsic muscles 
of the hand. Instantly adjustable for many variations 
of movement. 
ACCEPTED BY COUNCIL ON PHYSICAL MEDICINE 
Typical M flex Installati 
Institute for Crippled and Disabled, New York City; 
Morris Memorial Hospital for Crippled Children, 
Milton, W. Va.; Lenox Hill Hospital, New York City; 
Goodwill Industries, Milwaukee, Wis.; Health Dept., 
Merck & Co., Mfg. Chemists, Rahway, N.J. 

Sturdily built and fashioned from polished ebony 


plastic. Postpaid by mail, $20. Money uncondition- 
ally refunded after five day’s trial if not satisfied. 


SEND FOR FREE ILLUSTRATED BROCHURE 


MANUFLEX CO. 


Dept. A 2315 S. W. 1ST AVENUE PORTLAND 1, OREGON 


NEW 
DIRECTORY 


of the 


AMERICAN REGISTRY 
OF 
PHYSICAL THERAPY 

TECHNICIANS 


is available at a cost of 50 cents 


Address all communications to 


AMERICAN REGISTRY OF PHYSICAL 
THERAPY TECHNICIANS 
30 North Michigan Avenue 
Chicago 2, Illinois 


UNDERWOOD MANUFLEX 


GeNeERAL Evecrric’s new Model E Inducto- 
therm has been approved by the FCC and 
the Canadian Government on the new Inter- 
national Frequency of 13.56 megacycles. Sim- 
plified... mobile...with the new contour 
electrode... the Model E Inductotherm brings 
deep heat within your reach. 


It’s the new Inductotherm! The Model E electromag- 
netically induces and maintains an active, controlled 
hyperemia. Deep heat helps to combat infection, to 
eliminate waste products, to relieve congestion and 
to repair injured tissue. 


Easy to use. The new Inductotherm rolls easily into 
position on large casters. The streamlined top has a 
recessed control panel for easy operation — clear visi- 
bility. Treatment timer simplifies application. 


Easy to apply. The handy contour electrode makes 
treatment fast and simple. Electrode conforms to all 
body areas — produces heat with great efficiency. In- 
tensity control adjusts power output to any particular 
technic. Meter gives visual indication of correct tun- 
ing adjustment. 


GENERAL @@ ELECTRIC 
X-RAY CORPORATION 


General Electric X-Ray Corporation manufactures and distributes 
electromedical apparatus; x-ray apparatus for medical, dental and 
industrial use; x-ray and electromedical supplies and accessories 


FREE 


you'll find much of interest in 
i 


our folder deseribing the new Me 
Write General 


Inductotherm. 
X-Ray Corporation, Dept. 


MeGeoch 


Ave., 


Milwaukee 


14, 


the Model E Inductotherm 

with cONTOUR Electrode. 


RADAR DIATHERMY 


FOR 
* A high degree of absorption 
* Penetrating energy for deep heating 


x A desirable temperature ratio of fat 
to vascular tissue 


* Effective production of active hy- 
peremia 


* Desirable relationship between cu- 
taneous and muscle temperature 


* Controlled application over large 
and small areas 


* Elimination of electrodes, pads and 
danger of arcs 


* No contact between patient and di- 
rectors 


Raytheon Microtherm Console Model 
CMDS has Dazor full floating arm; di- 
rectors for treating irregular, local or 
large areas; ball bearing rubber casters; 
large storage cabinet. 


NOW IS THE TIME 


to give your patients the benefit of this great advance in 
diathermy treatment. Ask your dealer to give you a 


demonstration of the modern Raytheon Microtherm, or 
write for Bulletin DL-MED601. 


Approved by the F.C.C. + Certificate No. D-477 
Underwriters’ Laboratories 


RAYTHEON MANUFACTURING CO. 
Power Tube Division 
Waltham 54, Massachusetts 
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